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[-2- SMI 

0.13//m ^<HH 4^ ^ ^1^*}- ^22] ol^^l ^ zl ^)2i ^ 

^ 5E£r ^ aflAl^ol^ ^-71 ^e) ^ HL^r ^B) ^ ^-aV^. « o V^^ 7l 

#•8- I^W. ^ £<&^-& ^71 7fl^# nfl^^^- ^^-tf. A o > 7l 

5U<>H, J!^ CMOS °H*1 4^ ^ 

S. 1 



92-3 



1020030034305 #^ <H7>: 2003/7/23 

r£7 r ^ n Image device and method of manufacturing the same} 

£ 2a £ 2p^r JE H £.AlfV o^xl i*}* ^]S*>7l ^tb :£*r3 *fl 

£ 4a ifl^l £ 4j^ £ 3°fl £^tb o]p1^1 ^x># *fls*}7l ^tb ^ 

£ 5tt 5L 4a^ A-r-^-^l ^-cfl£S-Ai Wfl S] <H n|o) ^Kg_ ^^^- 7 1 o^*V C^Tjroll}. 
51 6a ifl^l £ 6h-& S. 3°fl 5i*]tb <>] n] ^] *fls*}7l ^tb ^r 2 ! X| 

£ 7a ifl^l £ 7h£r S. H 2.^1^ 0 ] nj ^)~g. ^^^>7l ^ *V ^X\d\] 

40]) 4=. o]nl^l 4i^>^ u o V ^^r M-B}-vfl^ #£5M-olt}. 
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<io> ^-tg o. olnl x| ^} zz. ^ «HM1 ^ ^o]cf. ^.cf ^^1^ o.s, ^ 

^ CIS (CMOS Image Sense) ^ n y o Vl ?Hl ^rtr 

<n> °H*1 4H( image sensor)^ 1*H! iE^ 2*HM#Sl ^it ^71^1^:5. ^ 

^-§-S)^ -§-§-71 ^sq^c]-. Al^s)^. ji^l o]n]^ Aji^^ MQSCmetal- oxide- 
semiconductor) ^3}- CCDCcharge coupled device) ^ 2 ^ff-7} 
<12> CMOS o]nlX| CMOS. *fl2:7l^ o]-g-§>^ o] n]^^ *} 7 13 ^J:^ £ 

SM^lfe- ^Volcf. CM0SoH*l 4i7Kr 1960^dtfl 7fl^^-2-M-, FPN(Fixed Pattern 
Noise)^ Q-S: ±o}z,3. °]*]*\ Image quality)^ CCD<H1 <£i§-s}jL t 

CCDofl «1*H s\2.7} ^#*}5L, ^3 ^(Packing Density)7]- ^JL, CCD 

<13> 1990^ cfl ^aVofl CMOS ^ 7l#2l ^ <0J:^el Ji 3 -§--§- £| 7flAj_o 

3. 9J*H 71^ CMOS ©I*!*] 4H7r ^ 5U^r ^^*ol ^£)7l Al^-cgt}. SEtr, 
AjEfl^ o.^ CCD^^-a- CMOS ol*l*l -ffl^ofl *fl#^l €^*V7fl 7flAiS)ol ol 

A>-g-SH #4. 
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<i4> t\x]Q 7H|eh #tfi£3 ^Hle}, -£<H€-£] ?H1^ °H*1 

oil}, olofl ^ -g-g- ^ofl^ Jl^o} CIS ^17> jS^sU Jl 

-¥--§- o.iMa^ ^7}°J oi cis^l* 7fl^>7i ^ 7 fl 

^-o. ^l^^o^ ^jl, s^rfl o]v)*\ xjlA^ 0.13*l3-E- ^7>o] o}*!- ^ 7 ||^-ol 

<15> ^aV^AS. 0.13*lH€- ^ sfl^^ uV5I*fl #*]^ <5j-=. D ]-^ 0 ] -§-*}- 

^ tifl^l ^^^7l7> O^t}. o s Vs Dl - Ol-g.^ ^ till 

^tb SiN, SiC-f-i: ^ w o^l^* 3^ ^cf. oie^v 

olc^A^ uflo. ^T^OJ- ^o)cf. 14^, i£ = ^"71 

<16> Tg^Q) 5L^°. 0.13^ <>}*}■ ^ &±=. Al^^V olTH}^] # 

<17> -g- ^ -=-^0- -a^* ^11- ^2:^ ol 
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7l^Hl $>85U, tfl«-ofl *>M-^ <#7] $H 

<19> ,£ig<q ^cflofl ^-7] ^Sj- ^2fA iflJjL6|| ^ tifl^ Ej-ol J£ 

*r ^P-Sl £.^}JL, #7] Ir^^^-B- ^-71 -p-S] tifl^l 5}o] rc^ ^ Sl»°l ^e) 

^o] mv*}^ 3# ^7)*}7] W ^ SK> ^^S. ol -^^lcf. 

<20> AV-*V ^*$°) 4^ o. ^^7] <H*H, ^-g;, %i:7>7> ^ ^ 7l^ofl 

^"71 ^7>^ ^JjLofl ^-g- ^^^>7l W %^7\ 7fl^^-# #jL, ifl-^ofl *H H 
l-^^^ ^"71 ^7>^ ^d\] ^$t}7) ^ S^S-^-Ei 

°) 1-^^^* *4*K£^- A o V 7l 7fl^7> *i<£^ 

^*Hr #31; #7l 7fl^« nfl^Rr 3=^ £<&^-£ ^*Hr #7fl; ^7l ^n^Vofl 

^sl-^Eil- ^*Hr #741; ^ ^-71 ^-el-^EUHl 4°l3S ^*Rr #t!1# 3. 

#*>^ °H*1 ±x}o) ^ tt o vig^ ^tVt}-. 

^ is t^oi^^.01 ^-a-cn i£ ch^jel 7ii ^^^s.^ ^hi n^v 

^ ^ofl o}^ ^1^- ^ o^cf. , ^p-el tifl^# ol-g-*}- 0.13/fln ol^r} 
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^£.3. CMOS ^31 ^i* JftSitk <r 91^. £t v}°]3.3. 



<23> ^Al<^l 1 

<24> £ If ^ Al oj] o}*]- olnl^l ufE]-^^ ^£olcf. 

<25> £ 1# %^*}^ ( 3gJ= ^^-(102)^1 £]*ll ^£ <3<*"o] a ^ tL^ofl i£ 

^-ol^^(H0)Sf ^ ^7} 7} 71^(100)^1 ^Wl€4. #7} 

71^(100) ^7\9l B^^l^El (120)1:01 5£tf. #71 zj-zf<£] 

^(120)^r ^SL^i 71^(100)^1 TllolS ^^^-(112)* 7fl7fls:H 

(114) ^ #7l TllolB ^ (114) cq A ].oloil ig#€ 4iO_i/^.eflo] ^^(122)^ i^tf. 

-*7l »MH <#4=.&6\}^ ^5flolAi(116)7> ^^£)ol flcf. 

<26> a o v 7 ] H^^liE^(i20)7> *l5.$) 7l^(l00)^-ofl^ A>2|. a^-s^ ^-f 3=^ 

tj- ^^s. ol^^i^l Sj-Jf ^<S^(130H $14. ^71 ^ ^ <£*!-( 130)^1 

^ -¥-$H*r ^"71 B^l^ (120)^1 ^^(122) TlMH #^-(114)2]- *1 

7l^^S ^sItt €-^(140)01 ^€4. A o V 7l ^-^(140)-8r ^e), E)E}^- BE 

^ -f^ ^ #^5L *T 5U4. ^"71 ^ ^EH(140)2|- ^"71 <j}Jf ^ 

^^-(130)A>oHl^ Aj-71 ^(140)^- ^SRr #^ol AV 7 j ^^^-(130) 
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#3^r ^ -?-<*)] ^ #7l *fll HflsH 2]]^(401)^: ^ ^£ 

#7l ^ ^°J^-(130)^H1^ ^^*>7l ^t!" 7fl^S^i i£ cfo]^. 

^ #7fl^(272)* ^ #?i ^S«-(105)°l ^5]^ Slcf. #7l #?i ^?J^- 

^#(105)^ vfl^l l-^^nvo] ^o]si ^e) ^ « 0 M^ i^Vcf. ^-7] i 

4°1^ #7fl^-(272)^r ^7} %XY 1^ ^2:1- (105) 2] #-*f S^sL^ #7l 
^ ^> ^l 1 ^* ^-^KSl^ <8>S*H, $\^^*\$\ #7l i£ Cfol^JE. # 7 fl 

^ (272)1- ^-4*}^ H q-oj^c (110)^1 £^ ^ *Vn|. 

A o v 7l #?i ^#(272)^ #7l ^ ^^(140)^: S^Hfr ^ H<£^ 

(130HM1 *fll ^-E) ^ «o v ^m(150)* i^-rf. ^ > ^. 7 i ^-^^j. 

7fl^-¥-<^l ^ v -§-*Rr -^9j ^"71 IS. x^-ol^c(iio)^ #--f(^ ( 11 c^iLE. #7fl^- 
(272H1 ^-§-*Hr ^l^V ^ofl ^V 7 1 *}.JjL ^^nV( 130 )^. g^jL ^ ^e) S}- 

AV Uo >^nV( 150) ol ^3<H 5^. ^71 ^11 ^-e] ^-A> ^lnT-( 150 )^. SiC> SiN7fl°J 

^ #^5. 200 tfl^l 1000A, w>^-^^7ll^ 300 700A^ ^1* ^tt4. #7l SiCrr 

ii-S^l 4eM lr^#°l £tl ^ 5iJl, ^-71 SiN^r €-S-°ll ^bJ. 

#71 ^11 ^e] ^ « o M^-(150)^Ml *l]l ^-(160)ol ^#£H ojcj. Aj-71 

*U #?> ^^^(160)^1^ #7] 140)4- ^7l^ o.S ^o]o] 

(160)£- ^-^ SE^ ^-f-^t!- ^fl^S. ^ #71 ^ ^ wfl^j el-oidyo)^ 

^ 7^ofl^ ^-7) ^>«. ~p" H-] wH-tl ^(170)1- ^#*m #^o] Aj-7] ^ 
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# ^£4(160) SK>*}^r 53 -t- 44S}7l 4tt Al ^£4 ^ y o v 44 

*)]2 uflBl^ ^4 31€(411)°1 ^4°1 ojcf. 
<so> ^-71 ^-e] tifl^l 4^(170)^- 5L^-*Rr XU *|<34(160) ^Hl 200 ifl4 

1000A, 4^4XlTr 300 ^4 700A^£^1 ^}Mr 5>tt *\}2 ^ ^ #44(180)01 

oi> ^7} *)12 ^P-el ^ 444(180) ^Hl X12 *I<£4(190H *g^4. -#4 A]2 
*|<2 4(190) °fl£r #4 4^- wflAi 4^(170)4 ^*Hr X|i 44 ^4 

(200a)l- ^ A oM XU 44 ^4 ^(200a)«: 4 3. ^^}7}JL 4^44 ^ *V 

-£4^ 444 4l ^3 afl^i 44(200b)l-* 5^4^ XU tifl*I(200)°l *§^44. <#7] 
XU tifl^d (200)4 A oM X12 #4 ^4(190)^ 4°Hfe #7] 4l afl^i(200)^- ^4 
^ ^H°l 44 ^12 #4 444(190)^3. 443 53 # 44471 4tb ^12 #4 ^4 
4 ^-av ^4 ^4 sfl^(421)^l 514. 

<32> ^-7i ^2 ^^v 444(190) ^Hl^ Xl3 ^4 44 #4 4(210) ^ Xl3 #4 
444(220 H ^444. 4"7l ^13 ^4 444(220) x^Htt #7l afll tifl^(200)4 

^^Rr 42 ^-e] €-4(230a)# ^ #7l XI 2 ^ ^^(230a)#* 43. o^aI 

7l^L Aljr-g. xJ^M J&44 e^o]o] ^ HflAj s|o] (230b)« ^4*Rr 42 

«114(230H ^44. ^71 *)12 «fl4 (230)4 #4 X13 444(220)4 4°Htt 

^7) X13 wfl^d(200)^r ^44^ -§-4°l ^-7) X13 #4 444(220) °-3. 444^ 4# 
44471 W ^13 #4 444 44 #44 ^44 X14 afl^^ ^r4 31 4 (431) °1 

^4<H 5J4. 



92-10 



1020030034305 #^ 2003/7/23 

<33>, #7) ^13 ^^^-(220) ^Hl^ *SJ*W|, ^14 ^ ^ ^1^(240) gj *j|3 

tifl^l(260)* If-^r^ *)l4 1<3^(250H S^th #7l ^3 wfl^(260)^r #7l 

1 ^ *f|2 tifl^l(200, 230)4 *}?V7}-*lS., #7l A}2 ^(230)4 *l7l*|o.S ^^Rr ^3 
^ ^^(260a)# ^ #7] ^12 ^3 ^^(260a)« *|S. ^^a]7]ji ^UlI- $.^7] 

*fl2 ^ tifl^i 5}-?J(260b)M: 1^4. ^r^MS, #7} ^3 wfl 

# (260)4 #7l *fl4 ^^^(220)^1 Aj-ol^^ j£ 7 ) *\) 3 tifl^(260)^- ^^Rr #^ 
<>1 A oM ^4 ^^BV(220)^-S sKV^i- ^-i- « 0 V^1^7l W *fl4 ^9j^ ^ 

<34> ^-7) IS. Cfol^c(HO) ^d\] ^*l*Rr ^ 1°J^(130) ^Hl^ #71 *fll ^E]^- 

# ^1^(150), *fll #?i ^^^"(160), ^12 ^P-el^ ^1^(180), *\]2 *d<£^ 
(190), ^13 -^el^Ht H oM^(210), m ^^^(220), *fl4 ^ ^ « o >^l^-(240) 

^4 ^^^-(250)^- ^-g-^H IS tf°l-2-^- #7fl^Jf (272)71- ^#^4 



<35> # 7 | ^15 ^^^(250)^1, #71 i£ t}ol^i= ^-711^(272)^ ^#3^*1 ( #7] 

afl^-i-^; JiJ:<5Kr afll 2fl^i(270)ol ^^^cf. 

<36> ^-71 £S i=H^.£L #7fl^f(272) ^ #71 X| l iLJL^ 2flli(270)Sl £S s^-fr 

ttl-el- ^12 iLJL^K 280)^1 ^^^cf. 
<37> 4V7I IS t}o|_2.= ^-7fl^(272) ^v 7 l A ] 2 ^°K280) #°fl #-^o] ^. 

^rtb ^#(*fll ^^#^S o] -o^ ^_o_ ^^^(Spin-On 

Dielectrics, 290)°1 #7l 1^^(290)^8: #7] IS £f°l-2-iEL % 

7fl^(272)» ^^e>7ll D fl^^>£^- ^^cf. 
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<38> #7l i^^Sr ^^^"(290) #41 #7l ^# ^f^}^ ^-tLTgol ^#(*fl2 

-S--?-)# 5>^r ^ ^(300)7} ^€tK 

<39> ^7} ^ ^EK300) #<*fl, #71 i£ 4°1 -2-^(110)5. 2-°>^7l P>ol^. 

3. fe(310)7> ^#£n]-. #71 p}°la.5. €^(310)^r IE #7fl^-(272)2l 
<%<*o)]X) #^£. SH^-g- #3. SH^^- #71 ^3(300)^ #Jf^ *fl2 

^s.^ ^a o vo. trj.^ av 7 i ££ cfo]^^(iio)# Ir^tb *§#-§- ?Hr4. 

<40> ^-71 o1p]^1 -^HH^ #71 ^>olH5. ^1^(310)^1 #^-^ l-s-tt 

al *H^* 7^£S #7l #^-^ ^Efll- ^ p>oj3£. ^ 

til«fl ^ ^j%£7> ^cf. n)-^, ^^Ml ^°1 

mi 3* -§-<>i*fl^ ^>si ^#*m^. 

<4i> £ 2a ^fl^l £ 2p-£r ^HH °H*1 i*}* ^1^1-71 °1*1*1 ^}^1 

<42> £ 2a-& #^^>^, «KE*ll 71^(100)^1 #Jfofl aVs|-^(102)* ^#*H *# 

^tb^. #7l %# <^^^1 S^^Hl iScfol^^dlO)^ ^7,}^r 
*§^*}JL, #7l I£ t^-ol^cdlO)^ ^^V^- #71 a>£^l 71^(100) #<*fl #71 I 

S. ^1^.^(110)^ i^^l 4i7>ol H^I^eK 120 )€-!- ^^^cf. 
<43> ^-71 zl-zl-oi B^^l^El(120)^ aV£^l 7l##(100Hl THoje ^^^(112)* 7fl7fl 

«H TllolH #^-(ii4)-nh ^. 7 ] ^ojE ^^-(114)1- Afolo) 71^(100) o} 
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HflS <3^<?] iii/Es1) 0 J ^^(122)* i^Vcf. # 7 ] 7)]olH ^(114)^ <# 

€M*H ^3|]olAi( H6)l- *§#W. 

4^1, #7j H^*l^(120)7> tfVjE^l 71^(100)^: sl-Jf ^^^ v 

(130)^ <§#th}. ^71 ^ ^^^-(130)^8: ^33- 7fl^S ^^tVcf. #71 <5>Jf ^<3^ 

(130)011 A>-g-^- ^ ol^ t^S^ #3* ^E^Tjl #^-§-.g- # ^ o^Cf. 

^"71 ^ ^<a^( 130)^1 -§-#3^ AV^l Ai7^^o s ^. 7 ] H ^1^(120)^ i 
ii/=5ll 0 J ^(122)21 Y^Sf Tfl^lH €^"(114)^ S ig ^ 

^#(132)1^8: <8#^h 

^7] €-^#(132)21 ^4 ^ ^ ^71 ^ ^^(130) 
j^Qj-fc o|-h}. s}JjL ^ojn}- ^.ai ^]nT.oi ^i yfl^ ^-^^(400)^ 50 tjj^ 500 A ^ ^ 

*fl^ ^"71 ^]1 HflE^ ^^-(400)^: °] ^Ml ^ ^ ^-^A} # 7 j ^3 # 

™o) # 7 j ^h. ^o^nl- (1 3 0) ^Alsq^ ^ ^0>} 7 ] <^ fl ^^sl^ ^Olt}. ^-71 

^11 wfleH ^"#^-(400)^ H-^^l ^s)- !3:l-#nT- £^ e}:1;#^- ^Hl 

^ ^iH§-^°l ^^o.S ^ 5^. ti><4 ^-o], -sifl(i40) 

* ^i^l^lM- ^Ef^ A>-g-^ ^-M^r ^71 ^11 tifl&H ^n}-(400)S) o_ ^ 

£ 2b«" ^"2:^^, ^71 ^-^*(132)## nfl^^S. ^-7] ^1 tfl^o] ^n|(400) 
#6(| Zl^o}^ ^$1^ ^-^(138)0. ^#^3.. ^- 7l E]^oiq. ^ 

^3}£r S\-n 7l#^2|- «o V ^°lM-, w o V«^ ol-g.^. ^«.^eP^. u>= ^ 

£ ^AM-, SpM] $7fl*>^ 7}&0.3. n^S\7] $ -fiELS. <>1« w o Vxl^7l 
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<48> £ 2c* , <#7] E]E}^-o]i4 EjA^J^ ol^^l ^-##(138) ^ afll 

yfle]^ ^nV(4oo)^- #7l ^ 130)^1 S^o] nfl^] aJ-SJ^ 71313 

n>^^o.S <£i4*H #71 ^#(132)1-1- *fl^Hr 31^(140)* ^#^tf. °1 

n fl, #71 ^11 HflsW ^^nV( 400 )^ # 7 j € @j( 140) o] a^ta 7^#ofl *>J=L £<3 

<49> ^-71 <s}-^ ^^(140)# ^ *}Jf ^<£^(130)#°fl afll ^5] ^> U-*H*K150)* 

^^W. #7] afll ^S) ^ ^1^(150)^: ^^TT 1*1 3 3^- 

*1*K 150)^1 ^H^lfe ^Sl^ SKHl H^^1^^7> $lo £S ^ ^aj-^l 

^-(150)^ ^ %o] «>^«m-. #7l afll ^e] « o >7m-(i50)^r SiC, SEfe SiN7^1<l 

200 i-fl*! 1000, wH^SMIfe 300 ^*1 700 A ^ ^Tfl # # 
7l SiC^r ^&°\] *1r^ 0 l *r 5lU, SiN-gr €-2- 

<50> Aj-7l ^ ^-AV «J-7l°Kl50)£r ZjL^o} ^.aV « o V^sq. ^ cfl^J ^ofl^^ A S 

SiC, SiN^f ^ Si7l nfl^-ofl, ^l^L^Ei ^-o] ^7} II cf 

o)i^(ll0)^l £.^:*>7l ^H^r S£ tfoi^HCHO)^ #-^-ofl ^flsRr m ^-sl 

Hj-*l«Kl50)£r XI 71* €^.7> 
<5i> ol^^-i, #7] afll ^P-Sl a o M^-(150)^Hl XU #?> ^^^"(160)^: ^^^4. 

#7l afll f^V ^^(160)^ ^el^ ^l-^ ^ a!^. ^ 
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3LSL cfol^.= (no)^ ^V-a-ofl ^7]]s>^ a o v 7 ] ^ ^^(160)^ ^«\] 

<52> £ 2d« ^-S^, ^ ^ f^l^, #7l *fll ^^^(160) ^ 

^111 ^ 5^ « o M^-(150)^ -f £-3 ^T^H A oM ^ ^^(140)-i- i.#*>^ m 
S^*l(162)^r ^OT". ^-aH, ^-71 ^oj^jE. (n 0 ) o] ^Hl 3*l*Rr afll #?i 

^^^-(160) ^ *lll ^3 SM+ U-^l^"(150)-g- <N^*H, ^ ^^^-(130)^1 ^ 

oil afll cH#(164)^r ^^W. o] nfl, # 7 1 afll C-H-fr(164) #7l 3. 

<53> tf-§-*fl, ^71 *fll B 31*1(162) ^ #7l ^1 D]nl^(i64)^ tyty ^7} 

*fll H3W162), *fll tHn]^(i64) ^ ^fl 1 ^^^"(160) ^ ^1 1 ^ 

# m WfleH ^r*>(410)^- 50 ifl^l 500A^ ^th*. <#7] A}2 *ll 

?]o] ^-^(410)^ O] 3fo\) ^ 2,3V ^ A] ^-71 ^ ^-g-°l Aj- 7 ] ^W. ^O^n|-(130) 

^ *ni ^^^-(i60)ms. snvsq^ ^-a- u <M*>7i <8^3^ °>i4. ^71 *H2 

<54> ol^A^ ^7] H 31*1(162) ^ ^11 c^l^(i64)* nfl^KE^ ^7] *fl2 aflsH 

^sv(410)^l ^^}^ *\}2 ^emi59)-i: A2 ^fKl59)^r 

^ ^ Al^(Seed)l- *J-«H1 B\n ^, #7l £^^1 

. ^"71 ^12 ^#(159)* ^sflJE^ £.3. <§^^- ^51 

<55> £ 2e» %^^>^, ^"71 ^^^-(160)^ #7l ^12 ^ 

el^(159) ^ ^-71 A)l #?_V ^^^"(160)^ ^ S^cHl ^2 Hfl^oi 
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(410)-i- 7}7\)?H <£vW£SL3. £n>*H <$7] m S 31*1(162) iJH^r ^7} «5r}Jf 

^(140)^ <£^S\51 o]^o]^\ £^ ^o]o] ^a. ^ y]}^ 2fol(170)^ 

is}jL ^7} afll cH#(164) UHl^r *U *H€(172)-i- °1 

nfl, #7l ^1 H 31*1 (162)^1 ^^1- ^ ^i^^Hl^ ^-71 A}2 tiflE)<H ^^-(410)^1 ^112 
yflsH 3xfl^l(411)o.S.^ ^^-*Vcf. ^, ^-71 ^ ^E^Bl-tK 170)^ #7] *fll # 

Zt ^^^-(160)^1 Al-ojoll ^2 wflsH ^-4=^(410) °1 ^<£*v ^-aV « 0 M 5}-<y *fl2 

tifl^H 3^^(411)0.5. *H!-*M, ^7) i}^- ^ej ^91(170) ^ *fll sfl^ 

(172)-!: ^*Kr ^ #7] *fll #7i ^^^(160)^-5. ifr-Mfe Wl^. 

<56> c^H-(i64)^ ^ * T^^Ml, a o v 71 ^pj 5)1^(172)^ S}^ Q<£ 

^(130) ^ *1U ^^^-(160)^01^^ i^dI wfl^c>| =-4=^ 3|]^(4i3)ol 

<57> £ 2f«- ^S*}^, ^"71 ^ ^B] afl^l Sf<?](170) ^ *fll 4€(172)-i: If 

^ *)U ^^^-(160) ^oH 200 1000, a}^*]^^ 300 i^*] 700A^£^ 

*fl5L ^12 ^s] «J-*l^(180)-§- -$7] z\]2 ^ m± «oM^(180)^r SiC, 

SiN^ 1:^^*1- #^5. ^^^cf. 

<58> ^-71 *fl2 ^-el SH* ^1^(180) #<H1 ^12 ^^^"(190)^: #7] *fl2 

^^sV(190)^r ^-71 ^11 %-7\ ^<?1bV(160)^ ^^tl- a o v ^-^-S 2000 ifl*l 20000 

as] gsm ^ 

<59> £ 2gl- ^"71 ^ ^ wfl^l 2^(170) ^l^Kr ^71 2fl2 %-Zt 

^^^-(190)^-^» *^-^ < ?l *W ^4 ^SLS. ^n*}^, 7^o\] ^7) 7fl2 
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^•B] JKV «o^l^ v ( 180)^1 XU ofln] tilcH*(192)-ir , #7l i 

£ tl-oliLS. (110)31 ^"ofl 3*l*Rr XI 2 ^<a^(190)# XMSH ^^°fl 

#7] Xl2 ^e] S^V H o^l^-( 180)<>1 i^sm Xl2 oflal cH-fr(194)i 
<60> £ 2h# ^SMS, -f-££) a>^1 -^^-i; ^«8*H -*M XU eflHl «H ( 192)-g: 3 

-fi-*Rr H€*l« 3^El^*>7l ^tb 5L£ 2fl *1 . XI H ( 185) #7l 
B sll€(185)-S: #7l f S ^^(190)^ ^ 2000 

lOOOOA^l SolS ^^HM, #>1 XU °fl«l «1<H*(192) ^» ^-n-^V^ XI 2 H^*l 
(196)* #7l ^*Kr #7} XU ofl«l til o^(i92)<2l 7^ 

^-7> SL-££|<X Sd^, #7l XI 2 ^<?!^-(190)4 ^ v 7l XI 2 ^el 3^ ^1^(180) 

Tlfil ^Z}- ^l«til7> fe7l Xl&<Hl ^"71 XU ofltil til<X#(192) T^o} *fl 2 ^ SH* ^} 
^-(180)-8: ^^iS -#71 X| 1 <m«l «1<H*(192)S1 T^Jfofl #fj-<tVn}-. v$b±X\ , #7] 
Xl2 B 31*1(196) ^-8: W ^3" ^* ^«8*>clel-s. #7] XI 2 ^ ^ «^1^ 
(180) ^>Efloll *§^£ 71^1 &^*\ 

<6i> °1<>M, a o v 7 ] £1e|171ae X^(185)-§- — H ^ , ^-71 Till ofl«l til<X^(192) 

5? Xl2 oflwl t^nl-S-(l94) ^>°i^ #7l XI 2 ^el ^ *Kl80)-i: X|7l*HX, 

7-l^ofl a 0 v 71 ^ e^oi(i70)-i- ir.#s>^ XU ti]<X^(i9 8 ) ^ ^-7] xl 1 cH 

X|li(172)l: Jn#*|-*r XI 2 iX D l*(195)* ^th}. <^7H, # 7 1 XI 2 (196)^ 
XU til«X^(198)^r <X ^ofl Sl«fl ^71 <5}-f ^-El Hfl^i 51-^(170)4 #7l3_9_3. 

<62> ^ ^HHH^ ^7-1 XI 1 oflW] til o>^( 192)1- ^^*>ul, ^7l XI 1 til 

a>*(192)3 3-fr*Hr XI 2 H€*l (196)1 ^*Rr <^1S #<X ^*BS*1 
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nV, *#3-2.3. 3]1 «1^*(198)4 31 2 B«*l(196)* *l#SRr ^^M^ -g- <M*HH 
4 s 31* 1"^, ^ 3U tilo}.^(i98)^ SL^ *Hf *i<£^-g- ^#*V 

#?1 3U tilo>^(i98)^- s.#q #^5. 31^}^ wlo> ^ <g#^. ^, # 7 1 

H31*]» #Jf ^^^-i: ^#«" ^£ 9X^. HLfV, 31 2H 

^^1(196)« «§^«Val 3U «l°V£(198)-§: 14^1 <|#^- 5fl tf. 

<63> £ 2i# %^*>^ , 31 2 wflal^ ^-#^(410)^ ^AlssJ- *}&7}x}3-, #7l 3U 

^(198), 31 2 H 31*1(196), 312 D|nl^.(i95) ^ 312 ^^^(190)^ HS^^t *4 

A 31 3 tifl^^H #^r*K420)-g- ^W 1 }. #?1 312 S 31*1 (196), 31 1 tiH*(198) $J 31 2 
cM£(195)-§- nfl^§>£S. ^l-cq ^ofl ^S><3 313 ^Sl#(199)* 

4. #?1 313 ^B]^(199)£- #7l 3U ^E|^(138) g 312 ^5]#(159H*l£l- ^ 
^ o.S ^3*1 ^-e] a] c (Seed)* « 0 v^ofl 2]*fl ^, #7l S.^-^1 ^^fl 

H#^. 

< 64 > 5L 2j# #2:^, #71 31 3 ^21^(199) ^ 313 wfl^^ ^^(420)* #7l 312 

^<3*K 190)2] #-f nfl^Ml 71313 <£*}#^0-5. ^4*H, 

#7l 312 S 31*1 (196)3}- 311 wl^»(198) ilWfe #7l ^ ^2] y fl^i ^(170)4 ^ 
311 tifl^(200)* ^#*>al, #71 312 cMl-(195Hfe #71 311 cH sflH(172)3|- 
312 tin] sfli3(202)-a- ^#^. #?1 3ll tifl^(200)£r #7l ^ ^-2} tifl^ 
^(170)4 <£%s\±r 311 ^2] ^^(200a)l-4 #7l 31 1 ^ ^(200a)# 
311 ^2} tiflAl 5}o}(200b)il5. 
<65> o] ufl, #7l 312 B 31*1(196) ^ #71 3U Hl<H*(198)SJ ^-i- £ 7^#ofl^ # 

71 313 «fl2l<3 ^^-(420)^- 313 Hfl£l<3 3^(421)0.^ *Hf*Vt}. ^, #7l 
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XU wflA](200)^ ^"71 XI 2 ^^^-(190)^ A>olo]] X|3 Hfl^ol ^-^nv( 410 )ol XI 2 % 

# *d<£^ Xl3 *\}^°] sfl^(421)o.S ^"71 XI 1 
(200)* ^ #€°1 ^71 XI 2 #?_> ^<2^(190)JLiiL S^V^fe ^1^4. 

<66> S*V, XI 2 ^°1#(195)^ ^ ^ ^I^Ml, #7l XI 2 eM ^€(202)3}- XI 1 ^^1 
2fl€(172) ^ XI 2 ^<g^-(190)A>olofl^ XI 2 tfv] *\}zJ{o] =-4=-^ 3fl€(423)<>l $# 

St}-. 

<67> £ 2k# #71 XI 1 afl^(200) ^ XI 2 2^(202)* i^^fe Xl2 % 

# ^£^(190) #°fl ^-7] JE 2f £ ^^tt ^-^tb ^^-S. 
*r<8*H, X13 ^ ^l^ v (210)^- ^S>JI, ^-71 ^5} ^1^(210) #4| XI 
2 wfl^(230) SJ XI 3 c|*l ^^(232)^- if-*Kr XI 3 ^<£^(220)* ^^tj-. 

<68> ^-Xl^^-S., #7l XI 1 «1]^(200) ^ XI 2 DM zM(202)* 5L^>^ Xl2 #?i ^<£l 

*K190) A <H1 XI 3 t 1 ^ SK+ H o v ^l^-(210)^- H^tM-. #7l XI 3 t 1 ^ SH* ^1^(210) 
^Hl XI 3 ^^^-(220)^- 'MtM. ^-71 XI 3 #?i ^^^-(220)^- <#7] Xl2 #?> ^ 
^^•(190)4 «o V ^-^-^ 9= 1000 vfl*| 20000^ ^Ml* ^S^- H^itM-. 

<69> ^-#3^ *>*l ^ #71 XI 3 ^^^"(220)^ Jf^-I- ^^HM 

#7l XI 3 ^el ^(210)# X12 ti]<H#^- ^*M-. *^H. # 

71 ££ tq-ol^c^ #J=Lofl ^7fl*>^ XI 3 ^<£<3]-(220)* Xl^*H Xl3 ^B] 

^1^(210)^- ^#*Hr X13 cM*-* *§#tM-. 
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<70> °]o]x], ^o_3_ -#7) m ^^^-(220)2] ±y§ ^» ^zJ-SH 

#7} x\}2 <AM ^-ff-SKr ^13 B31*l» *fl2 oflul «H* 

^ *)13 eH* ^^ofl *)|3 ^ #*l«K210)-fr ^1^*>^ A]2 n]6]%. 

^ *D3 E^IM- t.Vcf. ^"71 *fi3 H^l^l ^ ^12 «1<H*£- ^* **fl afl 

1 wfl^i(200)4 #7}^SLg. <&^s\^ ^2 wflAlol ^^^cf. 

<?i> ol<H>H, ^12 «HbH ^^lsq- ^7>x|a, #7l *)13 B3]*l, *il2 «H* ^ 

*fl3 nH*2l ^ ^3 ^ ^<ge]-(220)^ H^sJ-^^ n^-^ *fl4 tffliiH ^^-(£^1 

^7l *ll3 H3!*l, ^12 ajoji ^ ^13 CH## nl]^^>£S- 
#21 *i*H *i|3 ^#(5^1 °J:^)-g- ^^W. ^71 ^)13 ^elf-g- # 

7] *fl3 #?± ^^^-(220)2] ^ ofl^H 51-^ 7l7fl3 ^n>^o.S 

p>*H a o v 7 ] ^13 H^l^l ^ *ll2 #7l ^1 Hfl^l(200)2l- ^7l^^.S <S^5l^ 

*ll2 afl^(230)«l ^^51^1, A oM ^13 c1*]*°fl^r ^7} *fl2 n-H 3^(202)4 ^S]^ 
^13 cH 3fl^i(232)ol ^^^cf. #7l ^2 «ll*I(230)£r #7} afll ^(200)^- ^ 
51^ ^12 ^5-1 (230a) #31- ^"71 ^12 €-^(230a)l: <a^Kr *fl2 ^ «fl 

^ 2l- < y(230b)-2.S ^^^cf. 

<72> Ol nfl, a o > 7 ] *j| 3 E^l^l ^ ^-71 ^2 Wlol-frol s-^s. r} 7^^H1^ -#7l *fl4 Wfl 

^ol ^^-o. ^4 «llelol ^nj- srfl ^ (431)^-5. *| #ff-W. ^r, #7l *fl2 «ll^(230)4 
^-71 ^13 #?> ^^^-(220)21 A>olo]l ^4 y^o! ^^ol ^3 f^^> ^<gnv ^ « o >^ 
^-o] ^4 ^siol 3fl^(431)A5. ^^>^, ^7l ^112 wfl^(230)^- ^ 

4 V 7l ^13 ^^^1(220)^^ ^ ?A^r «oMW. 
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<73> EEth XI 3 t:-H*^ ^ ^ *|^<SHI, #7] XI 3 tfv] 3^ (232) 4 XI 2 c^n] ^ 

(202) ^ XI 3 %-7\ ^^^-(220)AVolofl^ ^3 v\)^o] =-4*^ ^ (433)^1 ^€4. 



< 74 > E 211- ^-S^, £ 2k<*1H H^tt wfsq- ^^.s., ^7} XI 2 tffl*i(230) 

^ XI 3 tin] 5fl ^(232)-§: £f§}^ XI 3 %7\ ^£^(220) ^Hl XI 4 ^e| SKI IM^ 
(240)-g- o]oH, #7] XI 2 «fl*i(230)-4 ^7l3°-S. ^sItt XI 3 wfl^d(260) 

^ #7] XI 3 eH ^(232) tf^ofl ^^5l^=r XI 4 sfl^(262)^r XI 5 ^ 

# ^^^ v (250)# ^^*Vrf. s&7] X13 «fl^(260)-gr <#7] Xl2 Hfl^(230)^ a|3 <3^£l^ 
XI 3 ^-^(260a)#^ X12 ^3 ^(260a)# ^^Hz- XI 2 ^sj «fl^ 5^ 

<y(260b)^-S. ^^nf. 

<75> p>?V7>^1S., XI 4 H^^l U -*7l XI 4 wl'X*^ ^ xl 5 ufleH 

^■4^ 3fl^ (441)<»1 X| 4 iX D l*^ ^ ^ ^^^1, A o V 7l X| 4 CM sfl^ 

(262)4 XI 3 tfv] X|^(232) ^ XI 4 %7\ ^^^(250M><>H^ XI 4 cH afleH 
sfl€(443)°l ^^^nf. 

<76> £ 2f ifl*l 2j* t2S ^^tb 4^^r ^^h^ , cH .£.£.( 110)fl 

<X1^ zp.^ ^.a> ^Dj-=ol ^1 QS.^ <#7) B^^1^B](120)^ 

<77> ^ ^Aloflofl^fe 4#2] tiflAj ^^-i- oflsL S.<X ^^^^^1^, ^-£L°]1 4^^, £ 

2e<HlAi£!|- ^ ^#3} tifl*] f 2t 7 >^ ^JE $X51, n(2 *}.a^)^<q u)]^ ^ 

SI- 7]-^ ^ #13, 5^2] «fl^i ^^7} 5g_£Ltt ^^Ife, XI 5 ^ H o V 

X D -l-4 X15 ^^W. 
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<78> o]o]X\ t s$ 7 ] ^13 afl^(260) ^ *)]4 cH 2flei(262)# £^*Hr ^15 *4<$n 

(250) ^71 li^t a>^1 Aiz]-^o.s. sflB^^H *Ul 

^ 3fl^l(270)* ^^W. ^71 afll iLJL^ 4H(270)^: ^S]€- BEl ^ EJ- 

<79> AVyj^^nV^. ^-S^nV (£E i=. ^STO^Hl ^^>fe 

nH^JLS. ^£ & tf. -SiN Stt SiCb ^3 ^(Cu diffusion)^ ^B^JELS 

A}~£-Sflo) is}*}*}; u]Jf --^Tfl A>-g-^ ^ ^- SiCIE^ SiN^r ^^£7> ^7l nfl 

wj^-o] ^7}^- ^ SJUi, SiC2^b SiN^M: ^-f iB efl^ (stress) 3. 

^l^H 3.^(crack)°l ^ ^cf. SiC (or SiN) ^ ^^J^S ^ & 

*l*h ^^.ofl SiC/Si02 ^ 4f D n V ^-S Sa^r. #7l afll iL 

Jl^ sflBi(270)£r ^"71 Cf^O.^. WflAiS. Aj-ofl tg^S]^, ^-7] ^4 C] *] ^ 

(262)^ ^7} *fl4 cH 311 €(262)^ o]e^ ^4 ^^^^^(250)* -^3^-5. ^#s>^ 

<80> ^ 2m# ^-S^f ^ , #71 ^"71 ^]4 sfl^(262) ^ ^14 c^l Bflel^ ^ 

nv 5]]^(443)^- aiz^ji oj^A-^ *H3 r^pl 31^(232) ^ *fl3 Hfle)^ sflig 
(433), ^12 cln] 4^1(202) ^ *fl2 dM HflEM 3fl^(423), zleIjI *fll xi\u] sfl 

11(172) ^ tfv) nfliiM 3)1^(413)^- ^z]-*H #7l ^1 *i<3^(130)°l 

7-^1 ^#£lb II cfol^c # 7 fl^-(272)-8: ^tb^r. *U *fl 4 cM 

^(172, 202, 232, 262)£- ^Utr ^ ^33. <&^. ^7} 

#7] ^^BV(130) ^ *lll Lfl^l ^1 4 ^^(160, 190, 220, 

250) ^ *L5L^ ^^(270)^1 7}^}^ ^-7} ^ 
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±t°- ^ ^ o. A>-g-*H ^t>4. neji, XI 1 ifl*l Xl4 44 ^ 

<X 3fl^(413, 423, 433, 443)£r XI 1 ufl*l X|4 44 XI ^(172, 202, 232, 

262)4£r tf-E =-4*0.3. °1^<X4 ^o E£i yfl^ ^4§>7l 44^4 

^4 ol^-o]^ ^ 44°-^ ^zj-o} 7 }T*\ A>-g-*><X AlZ}-^-g- ^*>4. #4 

XU 44 Xl4 44 tifle]<X =-4^4 XI H (413, 423, 433, 443)-£r £4 44^ 4¥44 nfl 

1^4 444* 4-§-*t #4 44 ^tflAlcfl 44 7>^» A>-g-*V 34 44^# 

a>-8-« ^5L 5U4. 

<si> 444, *4"4 XI 3 ^*8*V4, vfl^-ofl XU ^4 XI 4 ^-4 s^-a- 

^44(150, 180, 210, 240)* ^ol, #4:4^ ^£ 44^-^- (110)4 XI ^44-71 

aVh. a ^o. 5 .t L Ei a o v 7 i l-^^^s-o] ^! tfl^ ^ 4 ^ ^-av ^1^(150, 180, 

210, 240)* #-nJ.S>S.s. i£ 4°l-°-^ # 7 fl^-(272)# 4^ ^4 ^<S4 ^2 

#(105)* 4r4tb4. 

<82> £ 2n» ^-2:^, I£ 44-°-^ ^7fl^(272) ^ XU ii^ X)€(270)4 

44 XI 2 JsL5L4(280)-i: ^tt4. ^, 44 H 44-°-^- %7fl^-(272)4 

1X^4 * 4^4X1 XI 2 j±Jl4(280)4 ^444. 4-4 XI 2 iL3:4(280)£- XI ^ 

S. 44 #4 ^4 JEE^r ^ -8: ^ o_ 3. ^ flth 4?1 X|2 J± 

Jl4(280)£: 44 II 4°1^-^ #711^(272)4 ^ lit 4*fl ^4 4. 

44 X| 2 ±L£4(280)£: ^4 441- 4*11 ^44"4 $14. 44 Xl2 iL:£4 

(280)£- Xl^tfl -§"43. ^ 5U4. 2E*V, 44 XI 2 1±Jl4(280)£- 

SiON, SiC, SiCN, SiCO^S: 4-§-44 #4 44 4^* ^ bJ-o.3. ^4^t ^ $14. 4 
4 « 0 ^l7l^# ^ XI 2 ^^"(280)* ^-foll^, ^V-f-^ 1£ 4 
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7) *]}2SL3L^m0)°-£- SiON, SiC, SiCN, SiCO t 1 ^ ^ ^l^S ^ 

^£5] s=*fl(ef 200A°K v )°fl*l ; b *fl 2J13i^.2.3. ^ ^Hl^r 

gM|(^100A<>l*|03. ii^r y>^^>cf. 
<83> °]°]*\, ^7} 42 ^.Jl^(280)ol 91^ IS ^-7fl^(272)^r i 

#Hfli -§-°-M i^-^ y ^2.5. 3.^^ bvo. s nfl^*Vcf. #7l 5. 

£ t^oj^c % 7fl^(272)^^l 2^#^§- A}-§-^}a| ^ oi^ ^ 

£r ^^(290)^ ^tb^. ^"71 IS tj-ol^s. ^-711^(272) vfl«*H ^ *flfl^ 

^^^-(290)^1 I^ HS.^-°J^r 41 -fi--¥-* SHr*}. ^r, ^"71 ±l 

#4. ^^nv ( 290)^- #7l IS ^"711^^(272)51 f^J^o} -^ 7 > ^£*J^ 

<84> 2. 2o# t^s}?! , ^"71 i^^r ^<3*K290)#<*fl €^ (300)1- ^^tb^. ^"71 

^-e} ^(300)^ 1-^-, ^ 3U= ^ <^ e fl o] £^t}. a. ^aHH 

>Mt7 ^VM^ ^ 4i7>o] i£ t^ol^c (110)7} 5L*}S\°] SX^r ?A°-3-*\, ^°fl 1"^, 
zl^ ^ efliE. ^slf^ svq-s} zJb] ^7} ^^^4. A oM ^2} ^(300)^ #7l 
3b *HM|S] ^93^(290)21 HS^* 4^ #7l 1£ ^7fl 

^f(272H qq$6\ $l±r ^ ^ ^ #7] ^5} ^(300) «H 42 JL^- 

£• #fecj-. zHq. ^(300)^7 ^ofl ^-71 i^^r ^ ^ ( 290 ) 2] afil ^» 

°HUSRr 1-^1- gJL, ^Hf^r ^ ^7) 41 S- 3 ?-^ SL*r*\; 42 
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<85> S. 2p» &2iis}i£, ^7} ^ ^(300) <#7] 5.JE. tj-ol^.H.( 110 ) S s_ 

°Hr7l ^tb *>°lH5. ^1^(310)1- $^«H ±7-}°) CMOS 

4. #7l 4°]ai 31^(310)tt cfol^c #7fl^-(272) <8^4H -M-tf 

^^*Vcf. ZL^JL, n>o] HS . ^(310)5] ^^5)<^ ol^ Z^S}- 

€3(300)^ ^-Jfi^ol SlslkV oV^^^t 7H£S, ^>7l 4°]3i 31^(310)5] *HMIfe 
41-71 3LSL q-oj^.^ (110)^5. 4>7] ^5} ^E^ (300)^1 ^12 *fl^Rr 

^ 5^ ^S ^^f-^^i, 0.13jwn o]f*4\ k)7}°1 ^ ^cHH ^i3|E, 

^ ^>-8-*>i, t^-ol^c ^.w.cHl #7fl*Rr ^ u o^m^r rf^-S. ^T^H, # 

71 f^4£t CMOS °H*1 431^1- 3-8* ^ ^nf. 



<87> <*UH1 2 

<89> H 31- ^*HH ^ <>M*1 IS <4°l-2- = 7fl^(272)5] 

^ A cHl *fl2 ^15 aflE]ol ^nj- jfl^(411 a , 421a, 431a, 441a)^ 

3. afl^oi =^ ^3floH(405)7> ^^S)<H 9X3- , ^aHI 1^ ») 2 *fl5 

wfleH 3j)€(411, 421, 431, 441)Efl^Hl , *fl2 ifl^l *fl5 «fl ^ <H 3fl^ 
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(411a, 421a, 431a, 441aW *§^}£H 5att ^* *fl^*>al^ H^i^ o]nl^ ^ 

< 90 > £ 3# % v 2:^>^, -£^1*V ^o] f ^AHofl tr)- = o] d] *] r^o]SL 

H. 7fl^(272)s] mi^c^ ^^dv <MI°H(405)7> <§^s|<H 5a4. Ji^ ^313°. 

S, afleH ^l°H(405)£r £S. nfo]^.c 7fl^-(272)«M*fl afll 

^e] ^-av ^m-(i50) ^ afli ^<£*Kl60)^ ^ ^o\] m ^^H(415), 

A}2 -p"B] ^ «o v ^l^-(180) ^ *U ^<a^-(190)^ ^€ A2 

(425), *ll3 ^3 ^ « o >^l^(210) ^ *fl3 ai<3*K 220)3 ^#ofl ^13 ^ 

21HA-K435), ^ *fl4 ^e] ^ *%7]v\(2A<d) ^ *fl4 #?> It <£3(250)3 ^^^Hl 
^ *fl4 (445)3. o] s.o^i}. 

<9i> i£*V, ^aHH ^fl2 ifl*l ^15 Bfl^cH 5fl^(4n a> 421 a , 431a, 

441a)^l^^ ^ ^£-(*KE*fl 71^(100)^ cfl^l^^S. sg^Ml ^g^JLS. f^^H 
Si^r U A H 31*13 *1^M1 £5L5]^ Jf-g:)3 *M|7> ^3 ^£(w_KEL*ll 7] 

^(100)3- ^^^.S WW}* ^ B31*13 ^^^Hl £i 

3°1 aItt ^tl: 13 *fl2 vfl^l ^5 afl^cH ^3 ^^(411, 421, 431, 

441)3Hr ^e], ^3] ^-g-°l cq -^ofl tij^H EMM" t!3 

^1(^513 ^>-§-^H f£] ^^l 3*11 ^5L2) 

<92> ^Al^oflA^ ^Ajofl loflA^ -^flofl ^^^^ ^ ^ M"^ 
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<93> £ 4a ifl*] £ 4j£- .£ 3°fl H^th ^*HH ^tl- °H*) ^7}£l ^12: 

= ^-711^(272)^- ^^^>7] c]n} ^p-el ^ll^ tg^o. ^^Aj-ojg. 

*fl2 vfl^l *H5 wfl^^ ^-4^(410, 420 , 430 , 440)^- *§<%*k °fl , ^Ml* *r 

3 ^*1H «]*H gMM- ^ ^^S. &-£^- ^*Rr 

< 94 > ^ 4al- ^*H1 121 £ 2a tfl^l £ 2cHH »^°-3- 

*r^*H ^ ^7f°] IS- ^]^.= (iio)ol ?g^<£ 71^(100) 
A oHl -S-71 IS. cfol_2_i=(iio)£}- ^^i^ #7l «V£^1 7l^r(l00) ^Hl #7l IS. i} 
ol^.H.(110)^ ^7>o] H 31*1 ^1(120)** ^tW. 

<95> #7] H 31*1 ^1(120)7} ti>5L^l 7)^(100)* ^ ^<?1^-(130)* ^ 

W ^, 4 v 7l *l-f 130 HI ^-^-^^1 a>^1 ^^0.5. H3l*l^£Kl20)^ 

i^i/=efl<y <3<3(122)£] Jf^s* 7ll°lH. ^^-(114)^1 -tfJf Jf^S 

71^ 132)1-^ ^^tbcf. 

<96> ojol^, #7] ^t-(132)^ 7-^ ^ ^71 ^ ^<3^(130) IS. 

(132)1-^- nfl^^^S. ^j^o] ^^ofl E]E}^m ^ ^^^-8- ^ 

W ^, ^ ^11 «11e]^ ^r^M- ^-71 sl-Jf ^^^-(130)^ a^o] 

nfl^l 7l^^ <^n>«j-^o.S <£n}*H #7l €-^#(132)1:1- nfl^s}^ ^.Efl 
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(140)# S^JL, <#7) ^ €-^(140)^ ^ 3? *}Jf ^"3^ ^ U-^l^- 

3xfl^<?l XU uflel<H 2fl^(401)^: 
<97> t^g-Xl, ^71 Sl-Jf ^(140)# ^^^(130)^H1 XU ^s] «oM^ 

(150)# ^, XU ^p-E] 3HV w^BV( 150)^<H1 XU ^^^"(160)^- ^ 

$4. ^ ^^-S, ^>7l XI l ^?_V ^<a^(l60) ^ XI 1 ^P-B] SH* «cM 

^-(150)^- XlT^H ^"71 €-^(140)^: ^#*}^r XI 1 B 31*1 (162)* ^ 

^ofl, ^-7] I£ tfol^.= (no)^ #of| XI 1 ^^(160) 3? XI 1 

^5] JfrXJ; H o V^)^(150)^- ^-71 *>Jf ^^^(130)^1 *Ua<*H t#5qif XI 1 tfv] 

*(164)# 

<98> cf^l, #7l XU B 31*1(162) ^ ^-71 XI 1 cH«-(164)3l ES4°^i 4^ #?1 

XI 1 B 31*1(162), XU c^l*(164) ^ XI 1 ^£^(160) ^Ml X]l #?> 

h 0 Vx1hvo] ^ 2 tifle)(X ^nv( 410a )^. ^*vtf. >£ 7 } xi 2 «1|eH ^^V(410a)^r °1 
^Ml ^3 ^7) ^-s] ^^o] ^-71 ^ ^^(130) ^ XU 

(160)^5. ^>5l^ ^J* tt oM*>7l ^ ^Sl^r ^-^cf. 
<99> £ 5^- ^-y] xl2 tifl^<X #^^-(410a)£l ^ 314 ^Xl^S -g^SM ^ 

*V £ 4a ^1 ^-cfl£o)cf. ^7} X12 HflBl<X ^^-(410a)^r = ^ 7>^# *}^is} 

7>i7> #7) avsxi 7l^r(l00)# ^ *r 9lsm < y7>*>^ ) o>3^ 7 >i^ *K£ 

XI 71^X1 ^#*U^i w>^ofl #^>^- ^-§- =4? ^7>1;# Jf^o.^. <H14}*M ^ 
°fl 1-°1X] €4. ^i^, £ 5X1 S^l^t- ly-ol, xl 1 B 31*1(162) ^ XU t-H # 

(164)3] ^^Aj-ofl^ tiling ^7]°- dll- XU H^l^l(162) ^ XU 1X^1^ 
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(164)^1 wf^^Hlrr *}M^ ^} d2 # £fe 42 wfleM ^^(410a)-g- 

<ioo> ^71 o\S.^r 7}ii o]7>£]^ ^<y-# #^1^ #7] o> = 

7>^ #7H7l^, d27> 7^ (H 7>7>-i- ^5E2l ^11- afl2 tiflBj<H 

^^-(410a)l- <r 5tl4. H>3-*l«Mlfe. dl£ 50 ^fl*l 200 A ^ ^}S., d2^ 100 

<ioi> £. 4b# ^-71 *fll H^l^l(162) ^ ^11 cH#(164)# ^KE^- <#7] 

42 wflBH ^^(410a)^Hl ^-iM* *fl2 73 <§^^ #7l aftl #7_V 

££^(160)3 ^--r-^°l ^7} 42 73^(159) ^ #7] 41 %7\ 

(160) SI S^^l #*fl«Hr *fl2 ufleM ^^(410a)* 71^1^ <£*}«o Vl 3-° 

5L <^n>^ a o v 7 ] ^! H 31*1 (162) ^4tt ^-7) <s}Jf ^efl (140)4 oja 
<H^1 73 tifl^d 2Kl(170)-§- ^*>J1 #7] 41 cH^(164) ^i\4^ 

73^- o]^.o]^ tfv] 3zfl^(l72)^- ^^4. °1 ^ti, ^7] *fll ^^1^(162)^ 4=^ 
1- ^ 42 nfl3<H ^5V(410a)^l ^12 afle]c>| s^Ulla) °-5.>H 

^, ^"71 *>7 73 e>ol( 17 0)5|. ^-7] ^ ^<^n|-(160)Sl AVo]^ 

^12 wfl3°i ^"^UlOaH *fll f^?_> ^ *fl2 afl^o^ sflig 

(411a)^S. *Hr*H , ^-71 <s}7 ^Bl 3<U(170) ^ *fil 3flH(172)^- 7^*Rr # 

A o v 7) *111 ^<£<4(160) ^V^tt 55 -I: H 0 MM. 

<102> se*!:, 4l cH-fr(164)£l 4§j^ ^ ^'S'SM). s£ 7 ] t-H 2fl£i(172)^ 

^(130) ^ afll ^^^-(160)a>o}<:h)^ 41 cH Hfl^^ ^°]- 3j}i£(413a)°l 

4. 
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<103> #7] ^ ^e) «fl^d 2^1(170) 31 ^11 dH 2fl^(i72)* Xf-*}^ *fll # 

# ^<?!^-(160) ^Hl 200 1000, u>^-^s>7ll^ 300 i-fl*l 700A^i^) n^l^. ^12 ^ 
€\ m± «o v ^l^ v (180)^- ^^4. #7] A]2 ^e) ^ « o M^(180) ^^11 A}2 
5V(190)^r *§^Sh}. 

<104> £ 4cl- ^S*}^ , ^>7l c5>^- ^ Bfl^i e}o]( 170) >S-ofl ^ *] #7l *fl2 

^^(190) ^-^1- ^MSl ^ ^ ^^3. ^^>^, a o v 7 1 *fl2 ^S] 

^1^(180)^1 ^#3^ *fll *H#(300)* ^^^Vcf. ^Hl, ^-71 *fll cH 5£fty& 
(172)^1 ^tt ^7l ^13 %7\ ^^(160)^ ^ 

^"71 *fl2 ^-sl m± a oM^ v (180)o] *Hl ^1^1 7fl^(302)^ ^12 %■ 

?> ^<a^- ^1*1 4^(190' ^*H1 1^1 £ 2g<>]H^ £1 t^-ol^.= 

(110)^ tf-M €v<l|*Hr ^12 ^^(190)^: 5L*r- ^T]*}*)^ , ^HHHtt ^ 

*H 15] *fl2 ^lHl ^nl^(i94)S] f^-M ^]2 ofltfl cH 3fl^(190')-i- ^ 

<105> o^H, ^-71 afll 7H^(302)^r ^7} ^1 ^ ^Q(172)°\ ^ ^ ^ 

* ^t^^i, ^7} A]2 #?_> t-H sflB}(i90')^§- f-e^> £ ^- ^^t].. 
^^MItt, ^-71 o^jtil 7 fl^Jf(302)S} #(^7l ^12 afltil cH sflei 
(lgO 1 )^ *le*Rr *H2 ^<S^-(190)^ 71^)^ ^-71 ^11 ^al 7fl^(302)^ ^ 
si- ^*K£^- -^"71 *fil 7fl^f(302)£q ^ ^7} *fll d\)v] 7 fl^(302) 
o] J5-<£i5}7l} <g^o_5.*| , ^Mr*Kr ^ ^z$*}2] ^^$)^r ^%^\ 
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<ioe> ^ 4d# #S^V^, -§-#2l ^-g- ^*3*H, #?1 ^11 ofl «1 Hlo]^(300)^ 

#-¥-# ^-JHHr H^l^ll- 3flE^^, #7l afli d\]u] 711^(302)^ ^*fl #e^>o] 7112 

^11 cH 2fl^(190')^- ^Efl^o,^ ^l^>7l iSEfl^^H 3)]^ 

(304)^: ^^^4. #7l 5E£5ll^liS ^(304)^: ^ n^HS. #7l ^2 ^<3^ 
(190)^1 ^zJ-*H, A o v 7l 7)11 «1<H*(300) #-¥"& ^-R-*Hr ^2 B*ffl*l 

(306)1- ^^W. #7l 7)12 #?J %<£*t <%v] tfv) ^(172) <#^t #-¥-^* 

2^#A]7l^ Till «^1«1 7fl^»H302W ^<fl ^51<H SU^r *ll2 oflwl 

t-H ^(190' )£- #7l 7112 (306)^1 aoln>3. ^zl-ijol t)12 #?i £<S^ cH sfl 

^(190")^: 

<107> # 7 } ^ ^-jr =^*8SRr ^<?> #7l TlU ti] HHiOOO) ^ #7l Tfl 1 ofl W] 7 fl 

^(302)^1 ^^7> ^4 ^<H1 2n#sW 5a*l^, #7l 7112 #?> ^^^-(190)^1- #7] 

*(|2 ^-El S^V y o V ^l^(180) TiO] Alz}- ^7] # 7 ] X\7j- ^6\] o^ fl ^ 

7} TlU ofltii wH^(300) ^ #71 TlU oil Hi 7fl^f(302) 7-1 7112 ^sl JH+ ^1^- 
(180)ol 7^ #^£1*1 oj^ u-ov^cf. uJ-eM, #71 ^izl- ^g-g. #7l Tfl 

2 ^Sl SH+ ^1^(180) ^>2floll 1§#£ n^-s-o. ^0} £#£1*1 ^Cf. 
<108> *V^ ( #71 7)12 C-lPl 3flEi(190")^Hfl^ *fl2 ^"Bl ^ ^ ^> 

(180)^ *fl2 ^21 «<Hn}. 3xfl^(i80a)AS sflE^€i=l-. 

<109> Olol^l, #71 ISEll^iE 2fill(304)^- ^B^tf. #71 TlU 6flH] *1 <>| :g. ( 30 0) 

^ afll <^t>l 711^(302) 7-l^cll ^-o>oj^ #71 7112 ^P-Sl ^1^(180)^- *)l7i*H 

#71 Sj-Jf ^el wfl^l 5+<?l(170)# 2n#*Rr TlU tiH^(308) ^ TlU c-H 3rflli(172)Sl 

^#*Kn #^H ^3- ^^5lfe ^ TlU 7 fl^«.(303)l- zl-zl- ^#tb 
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A. ^7H f #7] *\}2 H^^l(306) ^ afll «l<>|-fr(308)£: o] ^ofl # 7 1 

■¥■ afl^i ^^1(170)5}- ^7l^o.S afl^ol ^€ 

<no> ^ 4e-g. ^-S*>^, #71 *H2 B 31*1(306), <#7] *fll u]°]i:(308) ^ #7] *fll 7fl^ 
^-(303)^1 HS.^^ u}-^- a o v 7 ] ^2 B 31*1 (306), *fll tiH*(308) ^ *fll 7fl^(303) 
-fr S^fe #7] A\2 #?> ^^^-(160) ^Hl *fl2 ^ ^l^"?! *fl3 «fl 

eH ^nv ( 420a)^: A oM x\)3 ^uV( 42 0a)^ #7l z\}2 »\}?)°) ^ 

^-(410a)^ ^ofl^sq. v}&7}7lsL, ^ ^^9] ^v\}7\ ^ ^^-S] ^.^ofl ul§><^ ^ 

#«-°l &JE1=- f^Vcf. cf^l, #7l ^12 H€*l(306), WH* 

(308) ^ *fll (303)1- dD^^>5L^ #7l *fl3 wfl^<^ ^4(420a)#°fl ^ 

*><^ ^13 ^#(199a)* 

<m> £ 4f# ^S^, #7l ^13 ^e]^(199a) ^ #7] *\}3 «fl <>| ^^(420a)f- # 

7} *fl2 ^^^"(190)^ X^°l ttfl^M 7l7ll^ <gnl-w o v^ 0.5. 

^V^H, #7l ^2 H 31*1 (306) ^ *1U *H*(308) uflofl^ #7l ^u. ^ yfl^ ^o] 
(170)4 ^^tt *fll tiH^(200)^r #7} 7fl^-(303Hl^r #7l ^13 

^<£nv ^(190")* Tl^}^ ^12 3rflEi(312)* ^^W. 

<112> o] nfl ( # 7 j ^ 2 H 31*1(306) ^ #7l afll aH#(308)^ ^ ^^cHl^ # 

7) *fl3 ^l&l^ ^^(420)^ ^3 tifl el °1 ^(4213)^51*1 ^^Vcf. ^, #7l 

afll «}}^(200)3l- ^7} A)2 190)^1 a\o}o)} ^3 nfl^ ^5V( 410a )ol ^2 

#7i ^<£°> J^aJ. « o V^^-0] ^3 ^^(^ ^-^nV 5flBi(421a)^.S. #ff-*H, ^"71 *fll tiflA] 

(200)-!- ^ #^1 ^-71 ^12 ^^^-(190)^.5. ^VS]^ ^1^. 
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<113> Hth *fll 7fl ^-(303)31 ^ * Zie) Jl, #7] ^13 H^^l *fl2 

sfligol €^ £ #^#0)1, ^, #7l ^12 t-H 4^(312)2}- afli c-H 3fl^(172), #71 *H 
3 ^12 s|}e} ^ ^2 #?J ^^5V(190)^Hoil^ ^3 cH Hfls]^ =4- 

^ 3jflEi(423a)°l ^^^i=f. 

<114> # 7 1 yfl^(200)^r #7l <5>^ Hfl^i 5}<y(l70)4 33 afll ^ 

^^j(200a)l-^- #71 afli ^el ^(200a)# ^^Rr *fli ^e) tifl^ B^J(200b)# 

ItW. ^B^, #71 A}2 cH 3tfl^(312)^r #71 afll 51111(172)31- ^^-°\] 

*\$r ^^^m, f^-M^xr *fl2 %<£n cM 3flH(l90")oll ^*fi 

^## ^Hr^f. ^, #7l A]2 cH 3xflii(312)^l *}^- A^ol t§*$s\o] oiji, ^1-71 ^ 
°fl^r *112 ^-Sl y 0 v *l ^ 4li(180a) ^ *fl2 cH 2fl^(190")°l 

<115> #71^1- ^ ^EflS. *fl2 nfl^(312)^- ^#*Rr ^-f , #71 *fl2 cH sfl^ 

(312)^8: ^#^1-71 #71 afli 7fl^(303) vfl^l afl3 ^el^(199a)^l ^1* 

^Al^ ^ o^o.^ # 7 1 ^13 ^5l^(199a)^ ^£7} <#J:*ll*Ii=K nfl-g-«fl , #7l *fl3 
^2^(199a)-§- W 71313 <2p> d^- -§-ol^7fl ^ 

<ii6> £ 4gS ^-S^, #71 ^1 tifl^(310) 31 all 2 3*1 2flH(312)* S^Kr *fl2 # 

# ^^^-(190) #°ll, £ 4c Ul*l 4f^Ais»i- ^^-i-i- #4 ^13 ^51 

1**1^(210), afl2 «l]*l(320) ^ *fl3 t-H 2)111(322)^- 5E^-*Rr *fl3 #?J 
(220), alH ^-Sl 3a-# *<MbK240) ~ ^13 afl^(330) ^ *fl4 cH ^(332)^- 5L^*Hr 
^15 #?i ^^^(250)^: Tfl^H ^#*>cl-. #71 A]2 tiflA](230)^r #7l ^1 afl 

^(200)^1- ^^s]^ afl2 =?€\ ^-^(230a)l-4 #7] ^12 ^e) s-^(230a)# ^ 
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^Kr Xl2 ^-4 wfl^i 4 < ?l(230b)#,g- i^-W. ^"71 X]3 «ti^(260)£: ^7] *p?-4 X|2 

«ti^(230)4 ^4^X13 ^4 ^(260a)*4 #7l X|3 ^4 ^4(260a)^ #-8- 

•3^4^ XI 3 ^4 yfl^l 4*!(260b)-i~a- £f-^4. 
<"7> ^7) X]3 44 sfl €(322) Xl4 44 2fl€(332):£ ^7} XI 2 44 4€ (3124 4^ 

4-^4 44 3*flBi4 o^ISln, Xl3 £ XH ##^<34 44 Xl€# 

(220", 250")^: 7i4tl:4. 
<H8> ^^2jo Si x]3 tfxj) X)€(322)£r #7] XI 2 44 411(312)4 ^^Htt ^# 

44*&, f^SHMMfe XI 3 :g£4 44Xm(220")<>ll 4*fl 344 XI 3 

4. #4 XI 3 44 4 ^ (332)4 -2-^4 *g>£44 flji, ^-71 Jl^l^r XI 3 ^ 

4 ^ #44 XI €(210) 31 X13 ^£4 44 4 € (220") 4 ^4^:4. #4 XI 3 
€^4 44 4€(220")4 SpjL4 X12 44 4€(312)44X1^ 3 ^43^}- 44 

4 4€(210a)4 m^€4. 
<H9> XI 2 7fl^-Jf4 ^4 4^ ^LSlJl, #4 XI 3 ^<?!44 XI 2 44 4 €4 ^4 

^ ^#4, ^, #4 XI 3 44 4€(322)4 XI 2 44 X|€(312), ^4 XI 2 §^ ^£ 

4 44 4€(220") ^ XI 3 4(220) 44 bfl ^ xl3 44 «fl44 ^r4 4€ 

(433a) 4 ^44. 

<i20> ^-71 XI 4 44 4€(332)£ 44 ^-71 xi3 44 4€(322)4 -f^44, #7) XI 3 

44 4€(332)4 ^£-¥-^4^ ^#444, ^^MH^r XI 4 *|<24 444€ 
(250")ofl 44 344^, #4 X14 44 2fl€(332)4 4-^4^ _a.^4 3^44 sun, 

<#7] .fi.£X|fe- XI 4 ^4 #44 4€(240a) ^ XI 4 ^^4 44 4€(250")4 
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^UW. ^14 5fl€(250")^- «HM ^13 i=H sfl^(332)A>olo 1 ]^ 

*fl3 ^SH* sfl^(240a)ol ^^^cf. 

<121> ^13 7fl^^ ^ ^ 7^ H^JI, *fl3 D^n] 3lflEio| ^ ^ 

^ A oHl, ^, ^14 u-ln] sfl^(332)^- ^13 sfl€(322), #7} *fl3 c] 

°1 4^(250") ^ *fl4 %7\ ^"(260) AVojofl^ ^14 wll^M 3fl^(443a)^l 

<122> # 7 | afl 3 E^*) £ ^V 7l ^ 2 Ujo^o] sm^S. g T^^o^ ^-71 ^13 % 

<*r^8r ^13 wfl^M 2fl€(431a)^-S.^ ^"71 A2 ^(230)^ *fl3 

^^^-(220)^ A>oloH ^3 Hi] o] ^nvoi ^13 aH* *fl3 wfl 

3<H 5fl^(431a)-e.S. ^"71 *fl2 tiflAi(230)^- ^ # 
7} ^3 ^^^"(220)^-^ ^H^tt H M^c}. 

<123> a o V 7 ] ^ 4 H ^ ^ ^-7] ^3 ^ 7-^^Hl^r ^"71 ^14 tifl&M ^ 

^4 afl&|<>| ^^(4413)^-5.^ *Ht^. ^71 ^3 «fl^(260)3}- ^7} *fl4 

^^^(250)^1 a}o}°\) *fl4 wflaM ^r^M *fl4 *\) 

z)o] =^ 2(lEi(441a)-2.S- #^H, ^7} ?])3 tifl^(260)# ^ # 

71 ^14 #?1 ^^^"(250) sH^tt «oM^4. 
<124> £ 4h# ^-S^>^, ^-71 *113 ^(330) ^ ^]4 cH 3fl€(332)^- 5E^-*Rr *fl4 %■ 

# *4<£^(250) ^H] ill^l: 3^tM=K ^7] *fl4 v]v] sim(332)°j 

5\5m #7} 4)1 iLJ:^-g- A>^1 AlZ^- ^ofl o^fl 5flE^^>^ ^-71 ^14 Zju] Bfl 

€(332) ^ n 7fl^!- ^ ^fll ^.s^ 3flH(270)^- ^^*Vcf. 
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<125> £ 4i# %^}^, ^JAl°fl i°\ £ 2nHH<4 *fi4 cM 3flEi(332) 

^ 4>7l ^14 ^^(332) *fll xfl^l ^13 t-H 3flBKi72, 312, 322)* -^^>^ 

^71 *fll x£<£"M 130) *1 T^ofl ^#3tt i£ cfol^c ^. 7fl ^Lw. (2 72)* 

<126> ^V 7 ] ^ ^pj 3flei(i72, 312, 322, 332)* ^^*>^, *fl2 vfl*l *fl4 cH 

2fl€(312, 322, 332)2] iflJfofl A}2 ^4 cM sflei* 

(190", 220", 250")^ ^12 *fi4 «H+ ^l^i v *H € S ( 180a , 210a, 240a)-8: 7><£ 

*\SL3, *\)7]^. ^, ^7} *fl4 cH 5fl^(332) xfl^l 9Xtt m %^ 

D l 4^(250") ^ ^14 ^ ^ «oM^ 4^(240a)^r #7] *fi3 tfv] sfl£](322)ol 
j^A] 7><g3 o.s i^HBsH ^l)7l^cf. ^1^^0.5., *fl2 dH 3fl^(312)ol ^sq^ 
*fl3 5^(220") ^ ^]3 ^ 2fl^(210a)ol 5}, 

3fl^(172)o] ^T^^*! ^- 7 ) ^2 ^<£™\ tfv] Bfl^(i90") ^ 

^12 ^S] ^-LV 2fl^i(i80a)o] H^Hs]^ ^T^tf. , -#7] afll *fl4 

^^(172, 312, 322, 332)* ^^o^, ^ ^^(130)o] 

^#3^ S.S. #7fl^-(272)* ^ 

<127> ^ f ^-71 ifl*] ^]4 £"H 3flH(172, 312, 322, 332)* ^7^ nfl , tfv] 

ufleH 3fl ^ (443a) ; ^3 t-H wfiiiM 3ifl^(433a), *fl2 HflsH 

^ 5fl^(423a) ^ *fll dH aflelo^ 3fl^(4i3 a )a] ^ ^ w.^ 2$<£^ 

^Dlsfl^dgo-), z\]3 ^^BV 3flli(220") ^ ^14 ^<£^ tfv] 2fl€(250") 

(272)^1 ^tao)l ) ^aj. ^^(150) ^ #^1 ^^^deo)^ ^^^l 
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3 XU ^XM*U415), Xl2 ^S] SH> u oM^ v (180) ^ XU ^^^(190)^ #«HM1 

XI 2 ^oH(425), XI 3 ^E) ^ «oM^(210) ^ Xl3 #?> ^<£^(220)^ <M 
A cH ai| 3 ^2)1 °H (435), ^ X|4 ^ ^ ^1^(240) ^ X|4 #?1 *d<&A 

(250)^ ^^^Hl ^€ Xl4 iXl°H(445)5. °1^<X^ Hfls|<H ^r^" ^Xl °H (405)7} 

<128> E. 4j# %2i-5\t£, ^X\d\] \o] s, 2n 2p^l iEA]^ u><q. ^^.S. #7l 

II cfol^-E. #7fl^(272) ^ XI 1 MS]" 4^1(270)^ 4^ XI 2 iLS^ 

(280)* XI 2 J±JL^-(280H IS t^-o^c #7fl 

^-¥-(272)1- nfl^*>£^- ^<£^(290)-g- ^ <£l ^( 290 ) 3} # 

Jfofl ^5} ^E-K 300)1- ^^«VjL, #7l ^e} ^(300) v}o)^s. ^1^(310)* 

XI ^^5. CMP^# ^« nfl, ig^-i: ^ $Z4. 

<130> H^V, S£ cfol^.= 7fl^» nfl, afl B] <X 

^ ^*8*H<>> ^nV, ^ ^oflofl o^}^ ^^cX ^-#^-S| ^ ^-g-^ 7\ 

2] ^Tfl^l ^TlM-, ^ ^Zj-^ofl *fl^€ ¥*0# 7^1 *§^£}7l nfl^l, b| 

°] ^Sl4€* ^^«>7l ^Bj ^^ofln]-^ A>-g-^H % #3 ^ 33" ^ 0.5L I 
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<131> 3 

<132> £ 6a vfl^l £ 6h£r £ 3<>\] o]v}7] ±t}% *])2iZ}7} of|«i|| 

sfl€(190')^- ^^-^1 ^*Rr ^ *\}3]*}JL^ 2<HH<^ 4M*}tK ^ 

AloflcHlA-l, ^Al<^l i ^ 2<^<2]- -r-^Hl <^H^r M-H}^J1, 

<133> £ 6al- ^S*}^, -^Hl £ 4a £ 4c<*lM -g^th ^ 

^, ^ IS 110)0] ^ <g tg^tg aV^^fl ^ 

(100)^oHl ^-7] IS. tfo] .$-=(110)2}- ^^^> £ ^- tiV £ ^ 71^(100) ^H] ^-7) I 

£ cfo] o.c (110) o| ^o} % i H^^l^EiC 120)1-^: ^^W. 

<134> H 31*1 ^(120)7} wlJE^l 71^(100)^: ^^^(130)^- ^ 

W ^, A o v 7l <5>-f ^^BV(130)ofl -f-tf^Sl a>^1 ^z|^-^o.s. ^>7l H^^l^Ei (120)2] 

i^^/H.^ <^«(122)^ 7flo]E ^^. (114) o) Aj-tL ^Tg Jf c^S. 

7l*r ^*(132)Mr ^^*Vcf. 
<135> #7l ^^1-(132)S] ^ ^-71 ^ ^^^"(130) ^Hr^ 25. 

sl-^^: 4^ ^ aK> U-^m^l ^]i *11&M ^t^. ^n}* 

(132)€-g- ^fl^KE-^ ^4#2] ^ofl E]E}-^-olu|. B^^l^. <5>«- ^ 

^, ^ ^]1 «fle]^ #<¥*M- ^71 ^<?i^(130)2] s^o] 

nfl^l 5]-^-^ 7l7]l^ ^4^05. <£*KH a o v 7 ] 2@ji( 132 )t|. Dfl^^ 
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ci40)-a- ^y] ^-^(140)^ ^ 31 t^^hi « 0 v *m- 

n&<£ *fll HfliiM 4€(401)^r 
<136> nf^-ofl, ^-71 ^ ^i«(140)# £Hr ^ ^^^(130)^1 ^E] 3^ «<M^ 

(150)-i- ^, ^-71 afll «o v ^l^-(150)^H] *U #?> ^^^"(160)^- <g>8 

tVcf. ^j-^oi aV^I Aiz]. ^ o.5L, #7] *fll ^3 160) ^ ^11 SK> 

^(150)^ A o v 7l ^ ^(140)^ ir#SRr *Hl H^^(162)* ^ 

^aH, a o v 7 ] iS cfo] o^je.(iio)s] #of| ^*l*Rr ^11 ^^(160) ^ *fll 

^5} 3Hi u oM^(150)^r ^^H, ^-71 ^<^^(130)ol ^#5]^ ^fll c^l 

<137> cf^-ofl ( ^-7) H^*1U62) ^ -# 7 ] *fll dH^U64)^ HSBf^-g- ic}-B)- ^-71 

*fll H3UK162), afll ciDl^(i64) ^ *fll ^^^"(160) ^Vofl *fll S^- 

w 0 v^BV<y *fl2 wfleH ^ D -,H£^1 <£^)* 

<138> >a-7l Till H 31*1(162) ^ *fll n]nl#(l64)^r nfl^^>£^- #7] *fl2 wfl^o] 

^■^nVAVo]] ^a}-^ ^ 2 ^s^-g; ^"71 afil #?i ^^^(160)^1 ^> 

(162) ^ofl^r ^71 ^ ^^(140)3)- ^^SlJl ^33. o] g^-olol ^ 

3 «fl^d 2ftl(170)-i- ^^§>ZL ^-71 *fll cM-f-(164) i^H^r ^3. *fil ^u] 

^^(172)# ^^^rtf. o] afl, H€^l(162)^ ^^s. ^ T^^-ofl^r -#7] *\]2 

»]}£\o] ^-4^(410a)°l A}2 uflal^ 3fl^( 4 lla)^-S.^ 
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<139> ie^V, *fli t^Dl^(i64)^ ^ ^ ^^H], ^7} t-H 5flEl(172)Sf ^ 

^(130) ^ ^11 ^^^-(160)^>c>]ofl^ ^ i c]d] ufle]^ Bfl^(4i3a)ol 

A. 

<i40> cj-^fl, #7l ^.^-e) tifl^l H^mo) ^ ^ll c^l 2flH(i72)^- S^fe- *fll %■ 

tt ^<£^(160) -M *\}2 ^e) 3^ H oM^-(180)^r ^^^fJl, ^12 ^e] ^1^- 

(180) ^Hl *fl2 f^Ti ^^^-(190)^- ^^ttcf. 
<i4i> ^-y) is}^ ^z) afl^d 2^1(170) ^"Ofl $WRr ^71 ^12 H.<£^(190) ^# 

-^a o v^o] aV^I Aiz^- #7l *fl2 ^3 SK> ^^-(180)^ ii# 

3fe *f|l <^1«1 «H*(300)* ^^*tj-. 

<142> ^ofl, ^-71 *fll DH 3^(172)^ SU^r #71 *fl3 

^^^(160)^ ^ ^» ^z^H, T^ofl ^-71 >H12 =f-^ SH* «o v ^^(180)ol ^#S] 
^ *fll 7fl^(302)£f *fl2 #?> ^<£^ <^H cH ^^(190' ^tW. 

<143> <^7lAi, ^5] ^n^- - ol^ 3 ^"71 ^2 # 

7} ^<g^ oflui n]Di smKigo^^Hfloll <&±t *\}2 ^5] $H+ ^1^(180)* A2 ^ n 

A> ti o V^]nV sfl ^( 180a) o. S 5flE^^31, AV 7l ^ ]_ ^ n ] 5fl^( 172)5] ^^7} <#7) *fl 1 

7fl^-(302H] ^*fl 2£tb, ^ wfl^d ^(170)2] 

^-71 *fll ofltil wlo]^(3oo)cHl 

<144> £ 6b» %^f>\i&, ^«8sH, ^71 *fll oflwl 0^.(300)^ 

^-fH^Kr B^l^ll- sflEi^*>7l M^l^B sfl^i(304a)# ^§W4. 3. 
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£511^1 2fl€(304a)^: ^ ^7] *fl2 f^Tj ^3Wl90)3 ±^ ^ 

«H, ^"71 afli <^1«1 u]<H#(300) ^-fM*Rr ^12 B31*](306)» *§W4. 

<145> °1<>H, s£ 7 ) ISEfl^AE 2flEH(304)# 

<146> 6c» ^-S^, #7] ^12 B (306), #7l til^|*(308) ^ #7l afll ^1 

7fl^(302)^ xtj.^. ^2 H 31*1 (306), ^1 tiH*(308) ^ *lll 

71] ^(302)1- i^}^ #7l *ll2 ^<3^(190) ^Ml ^2 ^^^-(190)^ ^ 

w o vxl^-o] ^ 3 ^-^n| (42 ob)-g; ^^tb4. ^"71 ^13 afle)^ ^^V(420b)^ ^Hl 

22] S. 4e<*}*]2) m ^^-(420a)^ v}&7}x)g., ^ ^£-2] ^-^1 

7} ^ ¥*1H ^ 7i<2] $51-1=- ^o\), ^7) 

A]2 B 31*1 (306), *U wl<H*(308) ^ ^11 ojla] 7fl^-(302)«- nfl^^>£^- #7) ^3 afl 
z]o] ^B|(420b)^Hl ^H13 ^e]#(199b)* ^lL>i=k 

r' 

<W7> £ 6d* ^S*}^ , ^"71 ^13 ^tq#(199b) % <$7] m «fle)<>| ^-#^(420b)-& -tf 

7) ^12 ^^BV(190)^ g_T$o] Sj-^H 7l7fl^ o^P>w 0 V^^^ 

^V^M, ^-71 ^12 B 31*1(306) ^ ^11 *H*(308) v)H^ <$7] ^-^ ufl^i e^-<?l 

(170)3]- ^s]^ ^111 tifl^l(200)# ^^^i, #7l ^11 7 ll^-f (303H1tt #71 *)13 

#?> oflti] t^x3] 5x11^(190')^ l-el^fe *fl2 sfl^(312a)* $^4. 

<148> o] ufl, #7} E ^ (306 ) ^ Aj-7] Hi cH ^(308)^ ^ ^^Mlxr # 

71 *fl3 «11 ^^-(420)^- *113 «llel^ 3flEi(421a)^-^ ^^cf. iEth ^1 

7B^(302)^ ^ ^ ^ JL, #7] ^3 %7\ H^2\ eH sfl^^ ^ 

^^Ml, ^, #7l ^112 clDl an el (312a) ^j- *fll u^l 2fl€(172), 
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#7] m #?> ^<£s| a$\B] tfu) 2fl^i(i90) ^ *fl2 #?J ^^(WO^l-oH^ *fl3 tfv) 

v\)^o] ^B)- sfl^(423b)ol ^£tf. 
<149> a o v 7 | sfl^(312a)^- #7l afll c^l 2flH(172)^ ^-^Htt 

f^oM^H^ ^2 cH^^agO')^: t-^*}5L^ 

<iso> ^aI^a^ ^ ^Bfls. ^12 t-H 3fl^(312a)^- ^*Rr , ^Hl 2°1H4 

oV^xls., ^1-71 ^12 eH sfl^i(312a)* ^^*>7l ^«fl ^-71 afll 7fl^(303) tfl<H) # 

^V^b ^]3 ^e|#(199b)^ ^l* ^ *H3 ^el^(199b)^ ^^s. 

A <$im^. nfl^l, #71 ^13 ^-&)#(199b)* ^1 71313 ^^8: 

cl^ -g-^l^Ml ^ 5W. 

<151> £ 6e» ^-S^, #71 Tfll tifl^Oio) ^ *fl2 t-H 2fl^(312a)^- Ifsfe *fl2 # 

# ^^^"(190) #ofl, £ 6a 6d<^1^2f ^IRV ^sgl^, ^ 

tt oM^ v (210) ( *H2 Hfl^i(230) ^ ^13 cH 3fl^(322a)^: 5E^}b X|3 ^<3^ 
(220)- *H4 ^# ^m(240) ^ *fl3 wfl*K330) £ *fl4 cM 3fl^(332a)^- 

*r *fl5 #?i ^^(250)^ Tfl^H «§#^. 

<152> "s A l 1 £ 2^A^ Df|}7Hl, 4>7l ^12 Hfl^l(230)^: #7l 1 «fl^d 

(200)4 3^ *ll2 ^51 €-^(230a)l-4 #7l *}2 ^ ^(230a)# ?1* <$^_ 

*Rr ^2 ^51 Bfl^ &l-<?l(230b)-i-# S^-th}. 5E*h #7} x\}3 «fl^i(260)^- #7l 
*tf2 afl^d (230)4 ^ ^13 ^(260a)#4 #7l *fl3 ^e) €-^(260a)# 

^SHr m ^Sl wfl^i 260b )-&-§: 
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<153> #7] Xl3 cM 3rflia(322a) % X|4 cM 3}]^i(332a)£ #7l X|2 eM sH^O^a)^ 

^MS, 1=M ^^^^L, Xl3 ^ XH f^^^ oflH] 

sH^l^O' , 250')^ 

<154> ^X13°_S, »13 dM 3j]ig(322a)£: #7l Xl2 cM 2flH(312a)2f ^>£-^H^r 3 

#*VJ1 ( ^t^H^ X|3 £<&*t ciDl3fl^(220')ol #71 X|3 

^<^nV ofl«l dM 5Zfl E} (220') ^1- X)2 eM 2fl€(190' )*>°H^- 

X|3 ^sl^> H J"*M 4^(210a)^l ^^^4. 

<155> ^2 7fl^2] «§j^ ^ T^g ZielJI, #71 XI 3 #?i «fl«l Sfl^^l * 

^^Hl, ^, #71 Xl3 c-M 2fl^(322a)4 Xl2 cM ^€(312a), #7l Xl2 *i<£^ 
cM 3fl^(220') ^ Xl3 ^^5V(220)AVoHl^ *j| 3 dM wfleH ^^r^ ^ 

(433b) <X ^S^. 

<i56> #71 Xl4 cM 3flE4(332a).£ # 7 1 Xl3 cM 2fl^(322a)4 ^^Xl, #7l Xl3 

3 D 1 3fl€(332a)^- ^Jf^-m ^#*}JI, ^#^-Xl XI 4 ^<S^ cM ^H^O' )-§- 

l-el^4. #71 Xl4 <^1«1 cM 3fl^(250')3f X13 <^1 a] 

cM sflli(220 , )A>olo 1 l^ ^3 h 0 V^1^ 3flBj(240a)<>l 

<157> X13 7fl^^l ^ ^ ^JI, #71 XI 4 ^^nv ofl a] dM iH (250 ' ) 3] 

^#°fl, ^, #71 XH cM 2fl^(332a)3l- Xl3 cM s||^(322a), #7l X13 

^M sfl^d (250') ^ X14 ^^^-(260)A>olcHl^ XI 4 cM ^l^M zfl€ 

(443b) °1 ^^^rf. 
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<158> ^7} A}3 S^l*] ^ Z\}2 ^ ^^cHl^r <%7] *fl3 

#^£r *j|3 «l|eH sfl€(431a)°l #7l *ll4 ^ #7l *fl3 wH-f- 

^ 5? ^^Ml^r *fr7] A]A afleH A\A HflsH sflieI(441aH <§ 

<159> £ 6 f» ^*>^ ( ^13 yfl^i(260) ^ ^14 3fl^(332a)-g- i^V^r ^14 # 

# 1<3^(250) ^oHl *Hl Ji^^- ^W 1 }. °1°H, #7] *]]4 ^n] 3j|EK332)ol ^# 

3 51^ ^"71 *fll JiJS: A>^] ^ ^ofl ^«fl 2flE^^ ^-71 *fl4 Sfl 

Hd(332a) ^ H ^^^1- 7fl^S ^ *fll JIJlsJ- ^(270)^ 

<ieo> c 6g .g. ^S^, ^Alc^l 2^ £ 4i^l^1^ -^^t!: a o v ^^-S *lH Dju] 2fl^i(332b) 

^ ^4 cH 3flei(332b) ^13 cH sfl^(i72, 312b, 322b)^§r ^ 

^7l ^ 1 *J <£*]-( 130) o] x^ofl ^#s1tt #7fl^f(272)# ^ 

<161> Afr 7 ) ifl^ ^4 tfv] 3flH(172, 312b, 322b, 332b)^r ^^V^, *fl2 *fl4 

cH 5flli(312b, 322b, 332bH #2-i*Kn. °Jtt *fl2 *fl4 #?I ^<2^ ^1*1 ^ 

^«(190\ 220', 250') ^ *fl2 *fl4 ^ «<M ^ ^^(loOa, 210a, 240a)£- 

afll 3*1 sflBi(172)ol ^sl^ *}<£*] elffEs]^ ^T^c]-. ^71 afll 

x]]*] ^]4 is] D ] 3fl€(172, 312b, 322b, 332b)^§r ^^£.3.*] , <#7] ^fll ^<£o}- 
(130)o] T^ofl ^#£]^r cfo]^.^. ^- 7 ]]^«.(272)1- ^ $icf. 

<162> ^ ) ^-7] ^1 ifl^l ^]4 e^l 3fl^(i72, 312a, 322a, 332a)-§- *1]7]^ nfl , ^4 c] 

*1 Bfls]^ ^-^^ 3|]^i(443b), ^113 c]u] ^ejo] ^-^nv sfl^(433b), ^12 c-]n] aflejo] ^> 
^nv 3l]Bi(423b) ^ *fll c]d] tifl&|<H ^-^5]- 5]] H (413b) 5] ^^-4 ^12 
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oflti] ^01^^(190- ), Xl3 %Q <A}*\ cH sfl^i(220' ) ^ XI 4 #?Jr ^<3^ «flwl 

X)€(250')£l ^^^ 0 H1 S-XiSHr ^^-g-S Xl7l£H, g-o], I£ 

oliL^. #7fl^(272)^ ^oj), XU ^-a> ^1^(150) ^ XI 1 ^^^-(160)^ 

^^ A oH] XU ^Xl°H(415), XI 2 ^ ^ w o ^l^-(180) ^ XU 

(190) Si ^^ A oHl Xl2 iX|°H(425), X| 3 ^el ^ ^1^(210) ^ XI 3 

^^^-(220)51 ^«HM1 XI 3 ^*1]°H(435), XI 4 ^ y o V *l ^(240) ^ 

XI 4 ^^r ^^^-(250)^1 ^^^Hl *§^€ XI 4 ^sXI©H (445)3. ^l^^l ^^o] -g-^ 
^XM>H (405)7} $^t}. 

£ 6h# %3^i\^L , *^H1 121 £ 2n tfl^l 2p<Hl 3EAl$} «V^4 w o Va J^- #7l 

4°1 ^-7fl^ (272) ^ XU JiJ:^ sflBl(270)Sl HS^-i: n}e} XI 2 iL3L^ 
(280)# ^W-. °H^, ^7l XI 2 J±Jl^(280)<X ^^sl^H II i=}<X£.:E. #?fl 

^-¥-(272)1- X)^S}5E.J3. ^^nV (290) ^ tgAj^-c}. -%7] ^ <S ^ ( 290 ) ^ # 

*fd\] z^e} ^(300)1- ^*}JL, ^-71 z}e} ^3(300) ^ D >°13.S fe(310)# ^ 
SEth ^aHI 2XH<2} n}^7MS, i£ cH_o_i= 7H^# nfl, c^l ^P-^ 

3fl€^ ^m*}7l fl^T Alz^-ojjn]-^ A}-g-*}a} £o] Alz| ^0.3. IE t}o] 
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<166> ^A]ci}] 4 

<167> s. 7a £ 7h£r £ HI ^l^l^l i*># *l|2:S>7l ^*H, aJa^o)] 

#-§: ^*hi i ^*i 3^21- ^ t\x>) ^ji, 

, ^-AJ- ^ sflE^s:}^ i 

oflAi, A] AH] loflA^ J^jjofl tfl«Hfe ^^th M-El-vflJl, ^€ ^ 

<168> £ 7al- ^a]c^1 1^ ^ 2a 5. 2c*\} -g^tt ^^1"* ^^*>7fl ^ 

cfoj^c (110)^1- ^ di^>» 5.^Kr a>S.;*ll 7)^(100)^-^1 H€*l 

^(120)1- #7l HSS ^1^^(120)1- S^r ^^sv(130) ^ dt^.^ 

JEL^o] ^<*nf ^*Rr ^ ^Hj(140)^- ^^*>cf. is}*- ^bh (401)^1- 

^-(130)^01^^ *fli tiflslo] *H€(40lH 
<169> o)o]x] t *}* ^(140)^8: ?Hr *11l ^ ^<?1^-(130)^H1 ^1 ^ SH* « c v 

^1^(150) ^ *fll #?_V ^<^si-(160)^: 
<i?o> £ 7bl- #S^>^, #7l afli #?i ^(160) ^ ^P-el y ^m( 150)^1 

^ £a>3 °-5L ^1^>^ ^-7] ^ ^^(140) ic#*Rr *lll B 31*1(162)* ^ 

<m> ojc^A-l, ^v 7 i ^ E^i^( 162 )o] ss^oji nl-el-A^ ^-71 afli ^^^-(160)^)- 

4|, *fl2 HllBl^ ^, ^"71 ^1 H31*l(162)# *fl^>;£^- *fll ^5l#* 
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*$^*}5L ^7) m 73^ * -8-71 *fl2 *fl33 ^r3* £">*H, -8-71 *fll 

(162) 33 #3 37 ^3(140)3 <^^E1^ 3E^d Bfoio] <5>7 ^e] afl^ 33(170) 

* ^^3. 3 *fl, #3 afll B€3(162)3 ^-g- ^ 3 1 3 A <H : b *D2 «1133 ^ 
^3(410)3 32 «fl33 ^3 Jfl€(411)^.S.-H 3rfrt]-3 

<172> £ 7c« ^-S*>^, #3 *>7 73 tifl^i ^.o](i70)^- i^Rr 32 §^?> *i<33 

#(160)°fl, *)]2 S^V u o v 33(180)-8: 333 , #7] *\}2 73 ^ ti o v 33 

(180) 3"3 ^12 #?> €<?§3(190)^- «SW3. 

<173> £ 7d# ^S*}^, ^7l *>7 73 ti fl^i 33(170) 3"3 33*Rr 3" 3 *fl2 %7\ 

^£3(190)73-1- #3-33 3*1 33 3333, 3^3 #3 32 73 

^3 3(180)3 ^#3tt 31 d\)v] 33-M- ^tt3. 333, #3 32 #?> ^<£3 
(190)3 ^3 73-1- 3333, #3 31 33* ^4H*Kr 32 H 313(196) 

# ^^tt3. 333, 3" 3 31 33* 3^3 3-35^ 3-3 32 73 3"3 
3(180)^- 3333, 3^ #3 37 73 «ti^d 33(170)^ ^#3^r 33* 
(198)# 37]3, 3"3 32 B313 (196)^ 31 33*(198)£: 3 ^3 ^33 
3«fl 33 37 73 ^ 33(170)3- 333°-5L 3^3^ «fl^d3 3333. 

<174> £ ye* ^3^, -#3 32 B 313(196) ^ 31 33*(198)3 S^l* 333, 
3-3 32 %t\ ;g<2 3(190)33 33 «fl33 7, #3 m 333 ^ 

33"3 33 32 H 313 (196) ^ afll 33*(198)^: 3^351^- 73 3 
7l ^<?!3(i90)3 3-7 S^3 333 3-33 7)33 <333-^ 3 

3 73#3 #3 33 333 ^#3€- 3333, 33 32 H 313(196)3 XI 1 33* 
(198) 33^ <#7] 37 73 wfl^i 33(170)3 3^3^ *fll ^^(200)^- ^^tb3. ^ v 
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71 XU Wfl^(200)^: #7l S>-^ ^ tifl^ ^(170)^ ^ °!^5]^r X]l ^ ^ 

(200a)#4 #7] X| 1 €-^(200a)# ^ ^SRr XI 1 ~p"B] wfl^d i^KK 200b 

<X nfl, -a-71 XI 2 H 31*1 (196) ^ #7l XI 1 Hl<H*(198)Sl #ttf-t ^ *l£#<*fl 

tt X13 WfleW ^-4=^ Xm(421)°l <g^€^. 
<175> £ 7fl- #7l XI 1 «fl^(200)^: if-^Kr XI 2 ^£^(190) #X1 # 

7l £ 7cXH £ 7e°\)*]2)- ^JLS. ^-i- *r«8*H, X]3 

(210)^ *§s§*}5L, #7l XI 1 «fl^(200)3l- &7]*\°.3. X| 2 «ll^(230)# 

XI 3 ^^^(220)* ^^W. °]°]*], *}^*\SL3, ^^g- ^*3*H #7l XI 3 # 

?i ^^5V(220) #Xl XI 4 ^e| w o v^nv(240)^- ^^JI, #7l XI 2 h)1^(230)-4 # 

71^ o.S XI 3 wfl^l(260)# i^Kr XI 5 ^£*K250)-a- ^W^. 

<176> av 7 ) ^ 2 wfl^(230)^r #7l XI 1 «fl^i(200)4 XI 2 ^e| €-^(230a)# 

A #7l X12 ^(230a)# <8£«Hr XI 2 ^s| «fl*] el-<y (230b)^-S ^^tf. 

#7] XI 3 H€*l % #71 XI 2 alojfo] ^^s- 7-lig^Hl^ #7l Xl4 «flEl<X 

X|€(431)°l ^^^4. 

<177> g:^ #71 X13 «fl^i(260)^r #7] XI 2 «!!*]( 230)4 *13 XI 3 ^3 ^ 

(260a)M- #71 XI 2 ^(260a)# 7}^ XI 2 ^el ej-^l(260b) 

^€4. X|4 ^ #71 X|4 «H#21 g 7^^-d\)^ XI 5 Xl^<X 

X)^i(441)ol ^^^4. 

<178> a. ^AHl^l aj-s^ ^bJ cff^ afl^^- ^*Hr ^-fXl^ #7l cfoj^c 

(110)31 #-¥-Xm l^tt mi XU vfl^l XI 4 7-?) ^1^(150, 180, 210, 240 W 
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<179> #7} X|3 ^(260)^- if-^Kr X| 5 ^<£^(250) A oHl 41 *H 1^ £ 

2HH^ -S-Ut!: H o V ^^-S XI 1 JiJL^ 3fl£i(270)^- ^^W. 

<180> ^ 7g# ^S*}^, A>^1 *r^*H iE 4°l-2-^(H0) 

^ XI 5 ^<3^(250) ^^JlS ^#^>J1 I£ cM^jei #7fl^f 

W ISe^liH X)*eI(275)-§- 5L£ efl^H 2fl^(275)^ °fl 

31 ^HS. >»>l"g-3H X]5 ^^^"(250)^- ->HM SLS. ^2\^}JL, £*mSLS. <$7] 

Xl5 ^<3^(250) XI 4 ^ ^1^(240)* ^th}. 3l^r 

^7] XI 3 ^^^-(220), X13 ^3 ^ ^1^(210), XI 2 ^«?!*Kl90), 

XI 2 ^3 ^-t> ^1^(180), XI 1 ^^^"(160) ^ XI 1 =?A 3K> U-*l^(150)-a:-^ 

£*|-°S. XU ^^(130)^ ^^o] is tq-oj^c % 

7fl^f(272)-8: 

<181> # 7 ] A)Z| £^ ^1Z| ^ofl o^fl + clef. -g-^ ^ ^ 

<182> £ 7hl- SHr*}^ IS sIl^iH XH3(275)« Xl^fV * , ^^ofl i<£| £ 

2n 2p<>lHs]- ^-o^ vJ^cls, #7) k\°]SlIL ^- 7 fl^«.( 2 72) ^ XI 1 

zfl€(270)£l ^.s^-i- tq-ef X| 2 JiSl^(280)-i- ^OT". <H , ^1 Xl2 fiI D -[ 
(280)<>1 *8^£M IS cfoj^c 3f7fl^(272) iJH i#£r ^^^-(290)^- 

^*Vcf. #7] ^-Br ^^^-(290)^ ^o\] ^-ej. 3gB](300)* ^^*>Jl, #7l ^ 
^ ^ El (300) -tf°H *HH.S_ ^1^(310)* 2. 1<XI1 i^l*V «}<*). ^ oju]*j i 
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<183> ^[A]afl 5 

" <184> £ 8-& ^- 5 oil °1 i^>» M-Efxfl^ cf^ £ o)c}. 

<185> ^X\d\]d\] 143. oini^i s.s. 4°1-2.^(H0)^H1 ^l-^M^"* ^*Rr 

51 -S: ^1*VJ1t7 ^Hl 1^11 5^1^ olnl^l ±.z}s% u}-EM , ^MM ^ 

<186> £ 81- , ^A]^^ tr^ olul^l i£ c}o]^c (110 )^ 

^(120)^- ^^t> ^, #£^1 71^(100)^ ^afl aVA> H o V^]ni-( 500 )^. ^*}-tf. 
iM^-fr SiON, SiC, SiCN, SiCOf-* A>-g-*>o^ ^ ojtf. 0]^^^ ^X\d\] idj)^ 

<188> £X\dH<$X\ ti>A> « 0 V^nV^. ^ ^ ofl lofl^ss}. ^ -g- ^ 

<^1S l-^^l^, ^A]ofl 1^ ^ ^Alofl ^ofl 231 ^* ^*8*H £ 3^1 £A]*V 
oH*l i^HA^ ^ ^Al^ol]^^ ^-O] tiU} «j-^nV(500)ol ^ 7 >^ olpj^l i^l- ^2: 

<189> ^A]<^] 6 

<i9o> £ 9^ ^a]<^1 8^1 4^- °H*1 i*>« <4^Tr 

<191> -^ ^Al^cHl 14^- O]ol^l ^X\c^\ 5 ^ tiVA> « o 1-^^-(5 00 ) cflAlofl i£ Cfo]^. 

= (110)^-°11 «VA|.a o V^ sflE^ ^SKr 51 ^l^KH^r ^*H1 icfl J£Al*V 
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4^1, %<&q ^mh *«atb t^^is M-^Lflji, d oi#o} 

<192> £ 9# %^*>^ , ^Al^cfl 4f ol nj^l cfoj o,c (110)jI |. ^o^l 

^>(120)-8: ^"£^1 71^(100)^ ^^1^1 5«flAi^ v}?V7}x]g. a o v 

^l^(500)-i- ^^W. ^1^(500)^- 11 ^liL=(110)-i- g-i- ^S-S. sflBl^*> 

^ i^lt!- w><4 tfU} 2fl^(501)# °1 ^ , *ofl^ ^A}d\) io|| 

<194> ^Al^oflAi H>A> tfq^g. %A^ ^ f 1<H]A^ ^ O. 

3# °\)S- ^Hl 1^ ^ tflAlofl AJAH1 2 ^ ^* £ 3°fl £Al 

°H*1 dfc*HH ^Al^oflA^ ^-ol ti]-A> wj-xl 3flBl(501)ol ^7>^ olDj^j 

<195> ol-y-ofl^ wfaf £0] #7] CMOS ^ct| S.^^. ^-ej^ ^ 

-S^. °IS <y*fl ^3<^ S^V* ^ flfe ^-e] ^ «<M^S. 

cfol^.c f^fo^^ 0.13^ o]^> ^-;*HH CMOS °H*1 A^^, 
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<i96> ^HH^r £ a>^3i*V <£X\ ofl# -S^Sa*!^, *fl# 7l# £-o> 
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1] 

I^T 1 * 2] 
3] 

^]1%H) SM^i, ^-7) Q<&v\ xfl^l ^el wfl^i 2><y 5E^r ^3 

5£^>J1, ^7) Mr^^ #7} ^E) tiflA] ^-o] gc fe ^ 3-^^ ^ ^-A>^> 
^ 3* a oM^}7l ^ SKV #^5. ol=c^^l ^ £^jO S ^ olnl*l ± 

7>. 
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[^T 1 * 4] 

£*H £51^ ^ 3 i^-SKr 3* *Hf- oln]^ 

5] 

#71 2111 JfrX> u^ofl ^Aj^j7 ^-71 fi4 7fl^- ^<H1 Sfl^sfe ^7} _$L-g- 

[3^* 6) 

2115^1 &°H, ^7] *d<£A ^5t^ 

#7l ^1 ^<£^ 0 H1 #7] 7fl^-Jf JjM>H afl^^Hr ^7> 

€ 2112 vfl^l n *h(nfe 2<>1^ 7><£^) l-f-^; g 

*fl2 ifl*l k*> 1-^^^Hl AA ^^51^1, ^71 #^7} 7fl^oll Sfl#*Kr ^ 

7> *ll2 vfl^l n*} #?i *£<&A% 3 i^Rr ^-g- ^jo £ <5}^ oj ^7>. 

7] 

2116%H1 5^1, ^"71 n^l- #7_V 
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[^T 1 * 8] 

*117*<M1 5a°W, #7l tiW ^ £ ^ e}.oi^ #71 n*} Afoiofl # 

71 n^> #?i #71 til O]-^- EH g h^o]^ ^ # ^ol ^-a>^ «j- 

*l*>7l ^ ^ U-^l^-i" 3 ?A^r ^ 01*1*1 4l7>. 

9] 

^117%H1 fl^W, ^"71 tilc> sao] ^ *J £ ^ ^o]^ ^4 ^-71 n *> ^ 
^ A ]_o]oH #71 n*V #7_V ^cgn|o_ S Aj-7] Ulo}-SB« 5:*^ ^o]^ ^.^o) ^ 

I^T 1 * 10] 

*115*<H fl<>W, ^7l ^<a^ 7l#ofl ^ € tiv^^i ^*Hr t}^- ^ 

A o V 7l afll ^^ev^r #71 ^ SiBofl ^#^>o^ *g#^ 5^ 5fo]-i- i^>^ ^ 

# fr>^ olul*l ^7>. 

[^^# 11] 

^1%H1 floW, -S-71 ^ #^1 JS.^-7> ^^SlJl, #71 §51- ZL # 

^ofl #7> ^ofl cfl-g-^Hr ^-€3 A^-7> *8#3<H flul , #7l p^HS. sr>^- 

#71 ^ nfl^Rr M.^- ^#-§- ^ o. s^jo s olnl*l ^7>. 
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12] 

^ll^Hl 91<^*\, ^7) ^*1"4 #71 #^*} 7fl^^- A>oloH # 7 } %^}o) 
13] 

aflrM &<H^, -SM 7fl^-£] ^^Hl ^S#€ iLJL^M- 3 JL^Rr 3 

14] 

^13%H1 #7l HJL^-^r aU} wj-^l o] -o]^l ^ ^lo S ^ 

15] 

3* ^iLS ^ ojnlxl 
[^T 1 ^ 16] 

#71 ^*}» #71 ^-^V» ^^>7l ti>£^l ^S}- ^71^0.5. <g 

^ ^-a- ^*i*Rr ^ 

#71 ^ ^s^H ^#slJi, #7l t}^- %4-t}±t qo]5_ ?>}^s\ 

^ 3L±r ^A #7l ^ ^ ^ afl^ ^ 

A W ^ «o^l^* i^"*}^, #71 #^*> #^-ofl ZL 2)#^f a^o.S^-E^ # 
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17] 
18] 

-§- ^°-S. ^ o) u) 7.) ^7>. 
19] 

^-wl^Rr 55 -I: ^8-2.3. <5>^ ol^l ^7>. 
20] 

^16%H1 Si^H, ^71 ^o^nV ^ £f A 

^"71 ^^Hl ^^SlJl ^"71 ofl *fl^Rr ^7> ^)1 

^-71 *fll ^-5l^> ^^nV^-ofl ^ ^ 5} 7 |)^«- «.cqo]l *fl^>^ ^ 7> 

-2-^^ *fll 5Ef-*Rr ^3* S}±r olol^l ^7>. 
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[3^8" 21] 

21120^1 

#7l XU #7l <5>Jf ^i»#°ll #3l# 3^71 ^XU 

22] 

Xl20%Ml 5a°H, #7l 
#71 XI 1 #7i ^^s|#ofl ^sjjn. 7fl zp.«. y.o^dl *fl^>^ JjL<fl 7 > _2_-g- 

€ XI 2 ifl*l n*> (n£r 2o}^*\ x}<$^) ^Bj ^# HM^; £ 

#7l XI 2 n*V SKV ^M^MHl AA %mzL, #7l #^*> 7fl^M sfl^ 
23] 

#7] sem^hI 3#=|<H ^i^>7l ^33. ol^^l £ ^ ej-o]^- s. 

3^ ^^SLS. f>\±r o)v]x\ 4i7}. 
24] 

X1231H1 5fl°H, #71 Hlo> ^.HS ^.oiij. a o v 71 ^ ^o^o] A>olofl 

71 n*> ^?_> ^<g*h2.3. #71 tilo>^in g e^o]^ ^ #^o] ^-a>§>^ 3}^ 
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[^t 1 * 25] 

*d23lW SU^H, ^-71 ti]o> SEHcq g £ ^ e^cl^ ^4 ^- 7 ] n ^|. ^tJ- 

±Z °H*] ^7>. 

[3^*8- 26] 

27] ' 
[^^J- 28] 

29] 

%i^>7]- ^€ 7l^oil A o V 7 ] -^ 7 }o} 4 V«.oll ^^*>7l ^-^> 7fl^ 

Jf» #JL, uH^-oll a^S. -g^u^ # JLt AV 7l ^j=Lofl ^-o. 

71 ^tb ^ i^^-^-Ei ^7] l^^-g- *^>£S. A o V 7 ] ^-^j. 7 fl^7> 
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#7l ^-^HH ^ef^Eil- *g#*Rr c^j; ul 
• #7l ^e(-^E^o]l D>o]a. S ^1^1- ^#<5Kr cjTfll- i^>^ oln]^] ^>o) 

30] 

^129^H] 91°]*) , #7l ^ ^«fl iaU*M *§#*Kr 3* 
[$T^ 31] 

*fl29*J-°fl #7] ^S#^r ^^^>7l *H #71 #i7>2l #JjL6j| «V 

a> « c V^bV S fe wj-^1 ufl eh # ^*Rr #7)11- ^^.S ^ ol 
*1*1 ^>^1 ^ H o V ^. 
[^^D- 32] 

^129%H1 #71 ^<g^ ^^^>7l #6fl #71 7l^#oll #71 7]f 

°fl ^€ #5^1 ^ ^^l-i- *g#*Rr #711* Dl i^Rr ^ 

OlDl^l ^ HV^ . 

[^t 1 * 33] 

^132^1 91°]^, #71 ^<£^ ^£#^g- ^^Rr #7ll^r 

#71 ^ ^<a^-#^l ^11 1-^-^^-* *8#*Rr #7)1; 
#71 *fll Ir^^^Hl *fll ## ^^el-i- *§#*Rr #711; ^ 

#71 *fll ^<£^ ^ #7l *fll Ir^^^-i: sll E^SH #7l #4l7> 7fl^# ^ 

^ #31* £^}tt 3^ ^-#J15. ^ <>H*1 ^ wj.^ 
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34] 

^7) Tfli ^<£*v ^ ^-71 Till sflE^^H ^9l^r ^ 

^"71 ^71 H31*H1tt 51*1^ ^^^\JL, ^7} Tfll 7fl^ 

°fl^r *fll 3*1 ^*Hr #7fl; ^ 

^71 Tfll C^l 3fl^# ^i^^ ^SHf #7lH ^1*H ^«^r ^-8- <5>^ 

ojul^l ^7\S\ 

35] 

#7] Till C)Pl Sflifd-g: nfl, -#7l 7fl^f£l ^^ofl ^ £ ^-a> ^ 

47)$)°] ^7) Till 7fl^Sl ^gofl ;M|°H# y A^r ^ 

°H*1 ^7>^ T)l2: « 0 >^. 
36] 

^•7i ^ ^^hi *iii M-^-g- ^*Rr 

^7} TlU M-^^HH *fll ^*Rr ^711; 
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*fl7i<5H 7fl^# ^<5Kr #31; 

37] 

*ll36*cMl Sl^H, ^7} ## ^£#-§- ^*Rr #31tt 

^7] afll ^ ^11 cH sfl^l-ofl n^Kn^ 2<>1^ 7><£^r) -Mr^^M- ^ 

^*Hr #31; #71 n*} l-^^MH n^l- #?> ^*Rr #31; #7l n *V ^ 

*>fe #31; ^ #7} n ^> 7fl^-Jf# *fl^Hr n *> sflU^ ^^s>^ ^TflJL °l-f-<H*l 

13 ol# 1^3.03. ^^Rr #31; ^ 

^•71 #^7> 7fl^ ^-^Hl *fl#^ ^"71 A}2 tfl^l n*} DH^m^r ^171^ 

#311- ci if^fe 53-8: ^-2.5. o]nl^l 4^0} afls ^ . 

38] 

*1137%H1 Sl^H, ^-71 ^1 Zflia vfl^ ^-71 n^V C-lnl Sfl^ Alz^- ^33. 

39] 

*fl37* 0 Hl olc^A^ A o V 7 ] n ^ jjfl^o. ^. 7] n ^ ^-^*>7fl nfl^R^ ^ S 

92-62 



f r 

r- 

1020030034305 #^ 2003/7/23 

40] 

^137^1 sa<H>H, A oM n*> 7fl^tflofl #7] n*> 7fl^-»M ^o^t} ^ ^o)f ^ 
n-l*> 11^^- cM sfl€* zj-z* *§^*Rr #7fl# c] 3L^}-J1, 

41] 

^139%H1 aZ 0 ! A i , ^71 n*V 7fl^-^ ^y.^ofl # 7 ] 7 fl^^ Qo}9± 

W» ^^Tll nfl^sr>£^ ^7] n*> ^ej C) u] 3)^3] ^ n-l*> 

42] 

^* ^*Kr #7fl«- i^>ji, 

43] 

^]42*oHl 5£<>H, #71 ^2:-§-^r ^*Kr #7fl£r 
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441 

3tt 3* ^l*>7l SKI- ^ ^ d| ^HJ 

45] 

S ^lul^l ^7>£] ^3. yj-uj, 

[^^•*o> 46] 

°}V)7) ^7.}°] 

47] 
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#7l m Ir^-^MH ^li ^^-g- ^*Kr #31; 

#7l m ## ^^HHl n *Knfe 2o}^9) 7}°^) ^ ^SRr #31 ; 

#7l n*> n*V ## ^sjvg- i^Kr #31; ^ 

#7l 7fl^ Jf^H sfl^Rr #7l n^l- ## ^^sv, n*V # 

7) afll #?i ^<£^ ^ #7l 2fll ^^n|o. w.w.^O. S ^7l*H #7l %^*\ 7fl^# 
^*Hr #3lS i^Hfr 3# ^SLS. T>\±t o)u]x] ^7} 9] ^ 
48] 

21132-M 5&°H, #?1 #^7> 7fl^Sl #A> #^^L o^o^ llBj-o. 

<l#*Hr #311- D] 3£f-^ ^ o]nl^l ^ HVt^ . 

[^T 1 ^ 49] 

*1129%M1 5a°H, #?1 7fl^-^ ^#°fl SH+ « 0 ^1 ol^oj^l ^-AV HJ- 

*1 ^1^1^11- ^*Rr #31S cl 5EWtt 4i*}<2] afla # 

[^H" 50] 

£ #7l ^"4l7># ^P-^*>7l fl* #5i*fl i*>7> #5E.*11 7l##ofl # 

71 #5EL*ll ^>sq. 34=^=- <5>«- ^ ^<S^# *§^Rr #31; 

#71 ^<?i^tt>H *fli ^ ^ #*1^M: ^*Hr #31; 

#71 2fll * ^7) m ^ ^# w o V ^m* -^^"^iLS ^T^}^ ^1 
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31*1 £ #7l #^-Xl ^ ^*V7l #^*} 7fl^-f Xl #-§-*}*r XU cM 

7fl^# *§#*Rr #X1; 

#71 XI l B€*l» XWRr XI 1 wfl^l ^91 93 #7l XI 1 CM 7fl^l- Bfl^ 

^ XI 1 cM *8#*Rr #X1; 

#71 XU cM xm-§: ^ XU f^*> ^<^^#X1 X12 ^ «oM^# ^#*> 

^ ^Xl; 

#7l X12 ^sl #*1^#X1 XI2 ^#*Hr #X1; 

#71 XI 2 ^<S^ ^ #71 X12 ^el ^# ^30.3. Xl7i«H H ti^ 

^#cg^sl XI 2 %<&^2\ *HMfe #7l XU ^3 wfl^}el-<y-4 3^Rr XU «lo> 
* £ a. #^-Xl XI 2 ^el «fl*l ^#*>7l XI 2 H«*l* ^#sKn, #7l XU 

cM xm-l: ^#^1 71 ^ XI 2 CM 7fl^* ^#sRr ^3- XI; 

#71 XU hW* ^ XI 2 H31*l» D ti^Kr XU t>M ^gj ^ XI 2 ^e) »fl^d 

#71 X12 cM 7fl^-§ "fl^^Rr X12 cM Xl^-i- ^#*Rr ^Xl; 
#71 X12 cM 3fl€ #71 XU cM Xl^# XI #71 7fl^» <g# 

^ ifXl; 

#71 ^7.1- 7fl^» XI ^£ ^^n}-# ^#*Rr ^Xl; 

#71 i^^r ^<3^#Xl cJXl; ^ 

#71 ^€B^#X1 n}ol 3S . ^fl^l- «g#SHr cJXl* Sfsfe oln^l -£*>o} XI 
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51] 

*fl50^1 5&°H. afll ti]o> # 7 ] ^ 2 ^Bl ^^91 ^ *fl2 cM j^-fr $ 

-*7l *Ql Wl^>#, *fl2 B^^l ^ *fl2 DM 7fl^f«- nflf|*Hr ^-e)^ ^*Kr 

^\ #7l ^12 %Q «fl^M ^SH^M ^*Rr ?A^r ^ 
52] 

*ll50^Ml A oM ^12 DM 7fl^^ #7l *fll DM sfl^o} ^^^-1- ^#^>£^ 

#7l cM sfl^ #71 ^12 dM 2flE}<q l-eW£*1 # 7 ] ^ 

2 D-M 7fl^* nfl^*>£^- ^#*Kr ^lo^ ^ oln]^ ^ ^ 

[^^*o V 53] 

^152%H1 SU^H, # 7 1 alo>^o^ c^oi 371^1- #71 ^12 ^ *£<£*\°) dM 
^7} Tlfil^l #7l CM 711 ^3 ^ ^ olnl 

*1 ^>^1 ^11 S 
[^D" 54] 

*ll50%Hl # 7 1 ^ 2 clnl 7fl^-^ #71 *fil DM sfl^ ^^^» ^#^>£^- 

^^*>^, 
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^7} A}2 cM 7fl^f 5] ^«><J"»Mfe ^71 *fl2 ^<3^ d]p1 ^*}JL, 

55] 
56] 

^155* 0 H1 91°]*] , ^7] *fl2 t-H 7fl^^ ;^ofl ^.aV ^nv^ ^ U ^ 

57] 

*ll50%Ml ^"71 *fll ^2 ^ -S-71 *\}2 vju] 7fl^^1 tfl^M 

*1 4i7>^ afla^ wj-^ 
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l^^ty 58] 

*fl50^1 9X*\*\, f2tl- *§^}7] #71 #-M tiV 

A> «V*lnV HLfe 1JU> «Vxl 3fl^^ ^£Hr l&yfl* D) ifsfe ^ ^ ^ o] 

[^^# 59] 

*ll50*<Hl &<>H, #71 7fl^^ ^#<*f| aUV wj-^1 #^5. ol^c^^l JiJrnJ-.^ 

3^*Rr #7fl« Dl S^-SHf- ^ olol^l ^>o) ^2: ^ . 
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